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(54) IMAGE PROCESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
processor in which a processing circuit can be reduced 
while simultaneously reading both surfaces of an original 
SOLUTION: This image processor is provided with an 
image reading unit (not shown in the diagram) that 
simultaneously reads the image data on both front and 
rear surfaces of the original and a compressor 902 
performing compression processing of the image data. A 
command controlling part 410 control an output 
switching device 903, an input switching device 904 and 
a line memory group 901 in order to transmit the image 
data of on the front and rear surfaces to the compressor 
902 at such timing as to generate time difference 
between compression processing that compresses the 
image data on the front surface read by the image 
reading unit and compression processing that 
compresses the image data on the rear surface read by 
the image reading unit 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image processing system carry out having had the control means which controls in 
the timing which sends out to said compression means in the image data of a front face and a 
rear face so that time difference produces between the compression processing which 
compresses the image data of the front face read by the aforementioned reading means in the 
image processing system which has a reading means read simultaneously the image data of front 
flesh-side both sides of a manuscript and a compression means perform compression processing 
to image data, and the compression processing which compress the image data of the rear face 
read by the aforementioned reading means as the description. 
[Claim 2] The image processing system carry out having had a reading means read 
simultaneously the image data of front flesh-side both sides of a manuscript, a storing means 
store the image data read by the aforementioned reading means, the compression means perform 
compression processing to the image data stored by said storing means, and the control means 
carry out compression processing of surface image data, and compression processing of image 
data on the back at separate timing among the image data which controls said storing means and 
compresses in said compression means as the description. 

[Claim 3] Among the image data read by reading means to read simultaneously the image data of 
front flesh-side both sides of a manuscript, and the aforementioned reading means, about each 
of surface image data and image data on the back A division means to classify into the image 
data of the mxn pixel which consists of n lines made into one line m pixels, A storing means to 
store the image data classified by said division means. The change means which changes the 
image data which connects a compression means to compress the image data of a mxn pixel 
collectively, and said storing means and compression means, and is inputted into said 
compression means between the image data of surface image data and a rear face, While sending 
out the image data for a line to said storing means among the image data of the mxn pixel 
classified by said division means (n-1) and sending out to said compression means directly about 
the remaining image data for one line The image processing system characterized by having the 
sending-out control means which performs control which sends out the image data of mx (n-1) 
pixel stored in said storing means to said compression means. 

[Claim 4] A reading means to read simultaneously the image data of front flesh-side both sides 
of a manuscript, and a surface image-processing means to perform an image processing to the 
image data of the front face of the image data read by the aforementioned reading means, A 
rear-face image-processing means to perform an image processing to the image data of the rear 
face of the image data read by the aforementioned reading means, An addition means to add the 
identification information which identifies whether the image data read by the aforementioned 
reading means is surface image data or it is image data on the back. The image processing 
system characterized by having the highway used in case said surface image-processing means 
and said rear-face image-processing means are connected and image data is transmitted and 
received. 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an image processing and the image processing 
system which reads and carries out the image processing of the image data of front flesh-side 
both sides of a manuscript especially. 
[0002] 

[Description of the Prior Art] Conventionally, what has various image processing systems is 
developed, and the image processing system which can process the double-sided manuscript by 
which double-sided printing was carried out from consideration of an environment exists in 
recent years. In the double-sided reproducing unit and electronic filing system equipment which 
copy a double-sided manuscript when it files the information indicated by the double-sided 
manuscript, actuation of reading these manuscripts with image readers, such as an image 
scanner, is performed. 

[0003] After reading of a front face, an operator reverses a manuscript and a rear face is read in 
order to compensate the reading function of only one side with a simple image reader. Moreover, 
in a simple double-sided reader, once reading a front face, since a manuscript is reversed by the 
mechanical device, a rear face is read. 

[0004] However, in the image reader which reads only one side, a user s burden sets and there is 
inconvenience which requires time amount for reading. In the double-sided reader which has a 
mechanical inverting function on the other hand, there are the trouble resulting from a 
mechanical device, for example, the paper jam in the case of reversal, and inconvenience that 
mechanical failure occurs. In order to cancel this inconvenience, a reader is formed in the both 
sides of a front face and a rear face, and the image processing system which reads a front face 
and a rear face simultaneously is known. By using this image reader, image processings, such as 
little double-sided copy of failure, become possible at high speed. 

[0005] Here, the digital compound machine which has a double-sided copy function as an 
example of an image processing system which performs the conventional double-sided reading is 
explained. Dr awi ng 1 5 is the block diagram showing an example of the configuration of the 
conventional double-sided copying machine. As shown in drawing 15 . a digital compound 
machine The reading unit 1501, the image-processing unit 1502, the video control section 1503, 
each of a series of configuration section of the write-in unit 1 504, The part which constitutes 
the copying machine furthermore formed with the memory control unit 1505 and the memory 
module 1506 (copying machine part). The process controller 1511, and RAMI 51 2 and ROM1513, 
It has the composition that the unit of the facsimile control unit 1512. the printer control unit 
1513, and scanner control unit 1514 grade was connected additionally, through the mother board 
1511. 

[0006] Moreover, a mother board 151 1 consists of rear-face image transfer bus 1515b which 
transmits the image data of surface image transfer bus 1515a which transmits surface image 
data, and a rear face. Since the image data simultaneously read in the reading unit 1501 is 
usually transmitted with the same data configuration which is the same timing, this is needed. 
Moreover, an image transfer bus is needed two, also in order to input the image data by which 



http:/ / www4.ipdl.ncipi.gojp/ cgi-bin/tran„web.cgi.ejje 



2006/08/04 



JP.2001-218064A [DETAILED DESCRIPTION] 



2/16^— V 



double-sided reading was carried out with the external scanner control unit 1514. 
[0007] The reading unit 1501 consists of surface reading unit 1501a which reads the front face 
of a manuscript, and rear-face reading unit 1501b which reads the rear face of a manuscript. 
Similarly, it is constituted from surface image-processing unit 1502a and rear-face image- 
processing unit 1 502b by the image-processing unit 1 502. Furthermore, it is constituted from 
surface video control-section 1503a and rear-face video control-section 1503b by the video 
control section 1503. 

[0008] In case an image processing system performs double-sided reading, the capacity of the 
image data inputted simultaneously becomes twice as compared with the image processing 
system of one side reading. Therefore, the image data read for the purpose of the efficient 
transfer of image data [ in / various buses ] for the purpose of efficient storing of the image data 
in the memory module 1506 is compressed. 

[0009] Here, compression processing of image data is explained. Drawing 16 is the block diagram 
showing an example of the configuration of the data compression section in the memory control 
unit 1505, and drawing 17 is the explanatory view showing the processing timing. 
[0010] surface storing section 1602a and rear-face storing section 1602b in which the data 
compression section 1601 stores surface image data and rear-face image data in drawing 1 6 , 
respectively, surface compressor 1 603a and rear-face compressor 1 603b which compress 
surface image data and rear-face image data, respectively, surface storing section 1 602a and 
rear^ace storing section 1602b, surface compressor 1603a, and the control section 1604 that 
controls rear-face compressor 1603b — since — it is constituted. 

[0011] In addition, in henceforth, Subscripts a and b shall point to each part in connection with 
surface image data and rear^ace image data, respectively, and, especially in the case of 
distinction needlessness, a subscript shall not be attached. 

[0012] the line memory group 1605 by which the storing section 1602 is constituted from two or 
more 1 port FIFO memories FM1, FM2, FM3, FM4, and FM5, the output switcher 1606 which 
changes the output destination change of image data, and the input switcher 1 607 which changes 
the image entry-of-data point among FIFO memories FM [ FM1 and ] 2 — since — it is 
constituted. 

[0013] In addition, since explanation is easy, it considers as the rectangle field of 1 line 4 pixel x4 
line which consists of four lines in the direction of horizontal scanning (pixel) in 4 pixels and the 
direction of vertical scanning (line) as a compression field compressed with a compressor 1603 
as shown in drawing 18 here. 

[0014] As shown in drawing 1 7 , about compression of surface image data, the light of the image 
data of the 1st line of a surface rectangle field is first carried out to FIFO memory FMIa (it 
writes in), the next — the image data of the 3rd line is written in FIFO memory FM4a, and the 
image data of the 4th line is written for the image data of the 2nd line in HFO memory FM3a one 
by one at FIFO memory FM5a. Surface output switcher 1606a performs the carving activity of 
the image data in this case under control of a control section 1 604. 

[0015] In the phase which wrote image data in FIFO memory FM5a, since four lines which should 
be compressed by surface compressor 1603a gather, next the image data of the 1st line to the 
4th line stored in FIFO memoryFMIa, FM3a, FM4a, and FM5a is led (read-out), and it sends out 
to surface compressor 1603a. A control section 1604 performs this sending-out control. Surface 
compressor 1 603a compresses the image data for inputted four lines collectively, and outputs 
the compressed image data. This compressed image data is stored in the memory module 1 506. 
[0016] On the other hand, after the image data of the 4th line is written in FIFO memory FM5a, 
the image data (image data of the 5th line) of the line of the beginning of the next surface 
rectangle field is inputted. A control section 1604 performs control which writes this image data 
of the 5th line in FIFO memory Fj\^2a for contention evasion of a memory activity. 
[0017] Data of the 7th line are written in FIFO memory FM4a. and the image data of the 8th line 
is .written for the image data of the 6th line of after that in FIFO memory FM3a one by one at 
FIFO memory FM5a. 

[0018] Performing control which writes the image data of the 9th line of the next rectangle field 
in FIFO memory 1 a, it reads the image data of the 5th line to the 8th line stored in HFO 
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memoryFM2a, FM3a, FM4a, and FM5a, and a control section 1 604 sends it out to surface 
compressor 1 603a. By repeating this processing, it becomes possible to compress duly the image 
data of a series of front faces which carry out a sequential input. 

[0019] On the other hand, image data on the back is also inputted into surface image data and 
coincidence at the data compression section 1601. Although the content of processing omits 
explanation since it is the same as that of surface image data, it becomes possible [ compressing 
duly the image data of a series of rear faces which repeat compression actuation every four lines 
under control of a control section 1604, and carry out a sequential input ], 
[0020] Thus, since processing of being twice many as this was needed as compared with the 
data of one side when double-sided image data inputted, the processing about compression of 
data had become the important element which influences equipment engine performance 
including the user-friendliness of equipment When putting in another way. in the image 
processing system which performs the conventional double-sided reading, data transfer and data 
storage were performed efficiently, inputting double-sided image data into a high speed by having 
two compressors the object for surface image data, and for image data on the back. 
[0021] Moreover, when reading the one side manuscript which has an image only in a front face 
as equipment which performs double-sided reading, the equipment "an image reader" (JP,10- 
336396,A) which also utilizes an image-processing block on the back effectively is devised. 
[0022] 

[Problem(s) to be Solved by the Invention] However, in the image processing system which 
performs the conventional double-sided reading simultaneously, in order to have to have two 
compressors and also to have to form a data bus about a front face and a rear face, 
respectively, there was a trouble that a processing circuit ******ed . 

[0023] if it is in a digital compound machine which exchanges the functional unit concerned with 
each functional unit as an independent configuration especially to the improvement in functional 
— equipment — it is necessary to make equipment magnitude small as much as possible 
constitutionally 

[0024] This invention aims at offering the image processing system which can aim at the cutback 
of processing circuits, reading both sides of a manuscript simultaneously in order to cancel the 
trouble by the conventional technique mentioned above. 
[0025] 

[Means for Solving the Problem] In order to solve the technical problem mentioned above and to 
attain the object, the image processing system concerning invention according to claim 1 In the 
image processing system which has a reading means to read simultaneously the image data of 
front flesh-side both sides of a manuscript, and a compression means to perform compression 
processing to image data With compression processing and the aforementioned reading means of 
compressing the image data of the front face read by the aforementioned reading means It is 
characterized by having the control means which controls the timing which sends out the image 
data of a front face and a rear face to said compression means so that time difference may be 
produced between the compression processings which compress the image data of the read rear 
face. 

[0026] According to this invention according to claim 1 , the processing timing of the image 
processing of surface image data and the image processing of image data on the back can be 
shifted, and a processing circuit can be shared. 

[0027] Moreover, the image processing system concerning invention according to claim 2 A 
reading means to read simultaneously the image data of front flesh-side both sides of a 
manuscript, and a storing means to store the image data read by the aforementioned reading 
means, A compression means to perform compression processing to the image data stored by 
said storing means. It is characterized by having the control means which performs compression 
processing of surface image data, and compression processing of image data on the back to 
separate timing among the image data which controls said storing means and is compressed in 
said compression means. 

[0028] According to this invention according to claim 2, a compression means to perform 
compression processing of surface image data and compression processing of image data on the 
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back is sharable. 

[0029] Moreover, the image processing system concerning invention according to claim 3 Among 
the image data read by reading means to read simultaneously the image data of front flesh-side 
both sides of a manuscript, and the aforementioned reading means, about each of surface image 
data and image data on the back A division means to classify into the image data of the mxn 
pixel which consists of n lines made into one line m pixels. A storing means to store the image 
data classified by said division means, The change means which changes the image data which 
connects a compression means to compress the image data of a mxn pixel collectively, and said 
storing means and compression means, and is inputted into said compression means between the 
image data of surface image data and a rear face, While sending out the image data for a line to 
said storing means among the image data of the mxn pixel classified by said division means (n-1) 
and sending out to said compression means directly about the remaining image data for one line 
It is characterized by having the sending-out control means which performs control which sends 
out the image data of mx (n-1) pixel stored in said storing means to said compression means. 
[0030] According to this invention according to claim 3, while sharing a compression means to 
perform compression processing of surface image data, and compression processing of image 
data on the back, capacity of the image data stored in a storing means can be lessened. 
[0031] Moreover, the image processing system concerning invention according to claim 4 A 
reading means to read simultaneously the image data of front flesh-side both sides of a 
manuscript, and a surface image-processing means to perform an image processing to the image 
data of the front face of the image data read by the aforementioned reading means, A rear-face 
image-processing means to perform an image processing to the image data of the rear face of 
the image data read by the aforementioned reading means. An addition means to add the 
identification information which identifies whether the image data read by the aforementioned 
reading means is surface image data or it is image data on the back. In case said surface image- 
processing means and said rear-face image-processing means are connected and image data is 
transmitted and received, it is characterized by having the highway to be used. 
[0032] It can become discriminable [ whether image data is surface image data or it is image data 
on the back ]. it is not necessary to prepare a separate data bus for surface preparation and 
rear-face processing, and, according to this invention according to claim 4, the image data of a 
front face and a rear face can be transmitted and received with a single data bus. 
[0033] 

[Embodiment of the Invention] With reference to an accompanying drawing, the gestalt of 
suitable operation of the image processing system concerning this invention is explained below at 
a detail. 

[0034] [Gestalt 1 of operation] The principle of the image processing system concerning the 
gestalt of this operation is explained first. Drawing 1 is the block diagram showing functionally the 
configuration of the image processing system concerning the gestalt of this implementation of 
this invention. In drawing 1 , an image processing system is a configuration containing five units 
shown below. 

[0035] it comes out with the image reading unit 101 which reads the image data control unit 100 
and image data with the five above-mentioned units, the image memory control unit 102 which 
controls the image memory which accumulates an image and performs writing/read-out of image 
data, the image-processing unit 103 which performs image processings, such as processing edit, 
to image data, and the image write-in unit 104 which writes image data in a transfer paper etc. 
[0036] As for each above-mentioned unit, the image reading unit 101, the image memory control 
unit 102. the image-processing unit 103, and the image write-in unit 104 are connected to the 
image data control unit 100 centering on the image data control unit 100, respectively. 
[0037] (Image data control unit 100) There is the following as processing performed with the 
image data .control unit 100. 

[0038] For example, the data compression processing (primary compression) for raising the bus 
transfer efficiency of (1) data, transfer processing to the image data of (2) primary compressed 
data, (3) image composition processing (it is possible to compound the image data from a multi- 
unit.) Moreover, the composition on a data bus is also included. (4) image shift processing (shift 
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of the image of horizontal scanning and the direction of vertical scanning), (5) Image field escape 
processing (it is possible only for an arbitrary dose to expand an image field to the 
circumference), (6) Image variable power processing (for example. 50% or 200% of fixed variable 
power). (7) Parallel bus interface processing, (8) serial bus interface processing (interface with 
the process controller 21 1 mentioned later). (9) They are format conversion processing of 
parallel data and serial data, interface processing with (10) image reading unit 101, interface 
processing with (11) image-processing unit 103, extension processing of (12) data, etc. 
[0039] (Image reading unit 101) There is the following as processing performed with the image 
reading unit 101. 

[0040] For example, they are reading processing of the manuscript reflected light by (1) optical 
system, transform processing to the electrical signal in (2) CCD (Charge Coupled Device: 
charge-coupled device), digitization processing with (3) A/D converters. (4) shading- 
compensation processing (processing which amends the illuminance distribution nonuniformity of 
the light source), (5) scanner gamma amendment processing (processing which amends the 
concentration property of a reading system), etc. 

[0041] (Image memory control unit 102) There is the following as processing performed with the 
image memory control unit 102. 

[0042] For example, interface control processing with (1) system controller, (2) Parallel bus 
control processing (interface control processing with a parallel bus), (3) Network control 
processing, (4) serial bus control processing (control processing of two or more external serial 
ports), (5) Internal bus interface control processing (command control processing with a control 
unit), (6) " local bus control processing (ROM for starting a system controller — ) RAM. access- 
control processing of font data, motion-control processing (writing / read-out control processing 
of a memory module) of (7) memory module. (8) Access-control processing to a memory module 
(processing which arbitrates the memory access request from two or more units), (9) 
Compression/extension processing of the image data of a front face and a rear face (processing 
for the amount of data for memory effective use to reduce), (10) It is image entry-of-data 
control of the front face inputted from image edit processings (the data clearance of memory 
storage, revolution processing of image data, image composition processing on memory, etc.), and 
(1 1) reading unit, and a rear face etc. 

[0043] (Image-processing unit 103) There is the following as processing performed with the 
image-processing unit 103. 

[0044] For example, (1) shading-compensation processing (processing which amends the 
illuminance distribution nonuniformity of the light source). (2) Scanner gamma amendment 
processing (processing which amends the concentration property of a reading system), (3) MTF 
amendment processing, (4) data smoothing, arbitration variable power processing of (5) main 
scanning directions, (6) Concentration conversion (gamma transform processing: correspond to a 
concentration notch), (7) simple multiple-value-ized processing, (8) They are simple binarization 
processing, (9) error diffusion-process. (10) dithering, and (11) dot arrangement phase control 
processing (a rightist-inclinations dot. left dot). (12) isolated-point clearance processing. (13) 
image area separation processing (a color judging, an attribute judging, adaptation processing), 
(14) consistency transform processing, etc. 

[0045] (Image write-in unit 1 04) There is the following as processing performed with the image 
write-in unit 1 04. 

[0046] For example, they are the amendment processing for (1) edge data smoothing Qaggy 
amendment processing) and (2) dot relocation, pulse-control processing of (3) picture signals, 
format conversion processing of (4) parallel data and serial data, etc. 

[0047] (Hardware configuration of a digital compound machine) Below, a hardware configuration 
in case the image processing system concerning the gestalt of this operation constitutes a digital 
compound machine is explained. Drawing 2 is the block diagram showing an example of the 
hardware configuration of the image processing system concerning the gestalt of this operation. 
In addition, at least each part to which Subscript a processes surface image data henceforth is 
given, and Subscript b is made into ****** given at least to each part which processes image 
data on the back, and when naming generically. it shall not attach a subscript 
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[0048] In the block diagram of drawing 2 , the image processing system concerning the gestalt of 
this operation is equipped with surface reading unit 201a, rear-face reading unit 201b, surface 
sensor board unit 202a, rear-face sensor board unit 202b, the image data control section 203, 
surface image processor 204a, rear-face image processor 204b, the video data control section 
205. and the imaging unit (engine) 206. Moreover, the image processing system concerning the 
gestalt of this operation is equipped with the process controller 211. and RAM212 and ROM213 
through the serial bus 210. 

[0049] Moreover, through a parallel bus 220, the image processing system concerning the gestalt 
of this operation is equipped with the image memory access control section 221 and the 
facsimile control unit 224. and is further equipped with the memory module 222 connected to the 
image memory access control section 221, a system controller 231, RAM232 and ROM233, and a 
control panel 234. 

[0050] Here, the relation between each above-mentioned configuration section and each units 
100-104 shown in drawing 1 is explained. That is, the reading unit 201 and the sensor board unit 
202 realize the function of the image reading unit 101 shown in drawing 1 . Moreover, the image 
data control section 203 realizes the function of the image data control unit 100 similarly. 
Moreover, an image processor 204 realizes the function of the image-processing unit 103 
similarly. 

[0051] Moreover, the video data control section 205 and the imaging unit (engine) 206 realize the 
image write-in unit 104 similarly. Moreover, the image memory access control section 221 and 
the memory module 222 realize the image memory control unit 102 similarly. 
[0052] Below, the content of each configuration section is explained. The reading unit 201 which 
reads a manuscript optically consists of a lamp, a mirror, and a lens, and condenses the reflected 
light of a lamp exposure to a manuscript to a photo detector with a mirror and a lens. Moreover, 
since image data is obtained from the front face of a manuscript, and a rear face, a lamp, a 
mirror, and two photo detectors are required of the gestalt of this operation respectively. 
[0053] A photo detector, for example. CCD, is carried in the sensor board unit 202. and after the 
image data changed into the electrical signal in CCD is changed into a digital signal, it is 
outputted from the sensor board unit 202 (transmission). 

[0054] The image data outputted from the sensor board unit 202 (transmission) is inputted into 
the image data control section 203 (reception). The image data control section 203 controls 
altogether transmission of the image data between a functional device (processing unit) and a 
data bus. 

[0055] The image data control section 203 performs the data transfer between the sensor board 
unit 202, a parallel bus 220. and an image processor 204, and the communication link between 
the process controller 211 to image data, and the system controller 231 which manages control 
by the whole image processing system about image data. Moreover. RAM212 was used as a work 
area of the process controller 21 1, and ROM213 has memorized the boot program of the process 
controller 211 etc. 

[0056] The image data outputted from the sensor board unit 202 (transmission) is compressed 
with a front face and the rear face if needed via the image data control section 203, is 
transmitted to an image processor 204 (transmission), amends signal degradation (it considers as 
signal degradation of a scanner system) accompanying the quantization to optical system and a 
digital signal, and is again outputted to the image data control section 203 (transmission). 
[0057] The image memory access control section 221 controls writing/read-out of the image 
data to the memory module 222. Moreover, actuation of each configuration section connected to 
a parallel bus 220 is controlled. Moreover, RAM232 was used as a work area of a system 
controller 231, and ROM233 has memorized the boot program of a system controller 231 etc. 
[0058] A control panel 234 inputs the processing which an image processing system should 
perform. For example, the classes (a copy, facsimile transmission, image reading, print, etc.) of 
processing, the number of sheets of processing, etc. are inputted. Thereby, image data control 
information can be inputted. In addition, about the content of the facsimile control unit 224, it 
mentions later. 

[0059] Below, there are a job accumulated and reused to the memory module 222 and a job 
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which is not accumulated in the memory module 222 in the read image data, and each case is 
explained to it As an example accumulated in the memory module 222. when copying two or 
more sheets about the manuscript of one sheet, the reading unit 201 is operated only once, the 
image data read with the reading unit 201 is accumulated in the memory module 222, and there is 
a method of reading the accumulated image data two or more times. 

[0060] Since what is necessary is just to reproduce reading image data as it is as an example not 
using the memory module 222 when copying only one manuscript of one sheet, it is not 
necessary to perform access to the memory module 222 by the image memory access control 
section 221. 

[0061] First, when not using the memory module 222, the data transmitted to the image data 
control section 203 from the image processor 204 are again returned to an image processor 204 
from the image data control section 203. In an image processor 204. image quality processing for 
changing the brightness data based on CCD in the sensor board unit 202 into area gradation is 
performed. 

[0062] The image data after image quality processing is transmitted to the video data control 
section 205 from an image processor 204. The pulse control for reproducing the after treatment 
and the dot about dot arrangement is performed to the signal which changed to area gradation, 
and a playback image is formed on a transfer paper in the imaging unit 206 after that. 
[0063] The image data flow in the case of accumulating in the memory module 222 and next, 
performing additional processing, for example, a revolution of the direction of an image, 
composition of an image, etc. at the time of image read-out is explained. The image data 
transmitted to the image data control section 203 from the image processor 204 is sent to the 
image memory access control section 221 via a parallel bus 220 from the image data control 
section 203. 

[0064] Here, based on control of a system controller 231, compression/extension of the image 
data for effective use of expansion of image data, and the access control of the memory module 
222 and the data for a print of the exterior (personal computer) PC 223 and the memory module 
222 are performed. 

[0065] The image data sent to the image memory access control section 221 is accumulated to 
the memory module 222 after a data compression, and reading appearance of the accumulated 
image data is carried out if needed. It is elongated, and the image data by which reading 
appearance was carried out is returned to original image data, and is returned to the image data 
control section 203 via a parallel bus 220 from the image memory access control section 221. 
[0066] After transmitting to an image processor 204 from the image data control section 203, 
image quality processing and the pulse control in the video data control section 205 are 
performed, and it forms a playback image on a transfer paper in the imaging unit 206. 
[0067] In image data flow, the bus control in a parallel bus 220 and the image data control 
section 203 realizes the function of a digital compound machine. A facsimile transmitting function 
carries out an image processing by the image processor 204, and transmits the read image data 
to the facsimile control unit 224 via the image data control section 203 and a parallel bus 220. 
The facsimile control unit 224 performs data conversion to a communication network, and it 
transmits to a public line (PN) 225 as facsimile data. 

[0068] On the other hand, the circuit data from a public line (PN) 225 are changed into the 
received facsimile data with the facsimile control unit 224 to image data, and they are 
transmitted to an image processor 204 via a parallel bus 220 and the image data control section 
203. In this case, special image quality processing is not performed, but dot relocation and a 
pulse control are performed in the video data control section 205, and a playback image is 
formed on a transfer paper in the imaging unit 206. 

[0069] Two or more jobs, for example, a copy function, a facsimile transceiver function, and a 
printer output function control assignment to the job of the royalty of the reading unit 201, the 
imaging unit 206, and a parallel bus 220 in a system controller 231 and the process controller 21 1 
in the situation of operating in parallel. 

[0070] The process controller 21 1 controls image data flow, and a system controller 231 controls 
the whole system and manages starting of each resource. Moreover, a selection input is carried 
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out in a control panel (control unit) 234, and a selection of function of a digital compound 
machine sets up the contents of processing, such as a copy function and a facsimile function. 
[0071] A system controller 231 and the process controller 21 1 communicate mutually through a 
parallel bus 220, the image data control section 203, and the serial bus 210. Specifically, the 
communication link between a system controller 231 and the process controller 211 is performed 
by performing data format conversion for the data interface of a parallel bus 220 and the serial 
bus 210 in the image data control section 203. 

[0072] (The image-processing unit 103/image processor 204) Below, the outline of the 
processing in the image processor 204 which constitutes the image-processing unit 103 is 
explained. Drawing 3 is the block diagram showing the outline of processing of the Image 
processor 204 of the image processing system concerning the gestalt of this operation. In 
addition, an image processor 204 is explained especially here, without distinguishing both, 
although it consists of rear-face image processor 204b which processes the image data of 
surface image processor 204a which processes surface image data, and a rear face. 
[0073] In the block diagram of drawing 3 , the image processor 204 has composition containing 
1st input I/F301, the scanner image-processing section 302, 1st output I/F303, 2nd input I/F304, 
the image quality processing section 305, and 2nd output I/F306. 

[0074] In the above-mentioned configuration, the read image data is transmitted to the scanner 
image-processing section 302 from the 1st input interface (I/F) 301 of an image processor 204 
through the sensor board unit 202 and the image data control section 203. 
[0075] Specifically, the scanner image-processing section 302 performs a shading compensation, 
scanner gamma amendment, MTF amendment, etc. for the purpose of amending degradation of 
the read image data. Although it is not amendment processing, variable power processing of 
amplification/cutback can also be performed. Termination of amendment processing of reading 
image data transmits image data to the image data control section 203 through the 1 st output 
interface (I/F) 303. 

[0076] In the case of the output to a transfer paper, the image data from the image data control 
section 203 is received from 2nd input I/F304, and it performs area gradation processing in the 
image quality processing section 305. The image data after image quality processing is outputted 
to the video data control section 205 or the image data control section 203 through 2nd output 
I/F306. 

[0077] The area gradation processing in the image quality processing section 305 has 
concentration transform processing, dithering, error diffusion process, etc.. and considers area 
approximation of gradation information as the main processings. Once it accumulates the image 
data processed by the scanner image-processing section 302 in the memory module 222, various 
playback images can be checked by changing image quality processing by the image quality 
processing section 305. 

[0078] for example, the ambient atmosphere of a playback image can be easily changed by 
shaking the concentration of a playback image, and seeing (changing), or changing the number of 
lines of a dither matrix. Under the present circumstances, whenever it changes processing, 
processing different any number of times can be promptly carried out to the same image data by 
reading the image data which did not need to redo reading from the reading unit 201 and was 
accumulated from the memory module 222 in the image. 

[0079] (100/image data control section 203 of image data control units) Below, the outline of the 
processing in the image data control section 203 which constitutes the image data control unit 
100 is explained. Drawing 4 is the block diagram showing the outline of processing of the image 
data control section 203 of the image processing system concerning the gestalt of this 
operation. 

[0080] In the block diagram of drawing 4 , image data I/O control unit 401 inputs the image data 
from the sensor board unit 202 (reception), and outputs image data to an image processor 204 
(transmission). That is, it can be said that image data I/O control unit 401 is the configuration 
section for connecting the image reading unit 101 and the image-processing unit 103 (image 
processor 204). and is the I/O section of the dedication only for transmitting the image data read 
with the image reading unit 101 to the image-processing unit 103. 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran.web_cgi_ejje 



2006/08/04 



JP,2001-218064.A [DETAILED DESCRIPTION] 



9/16 ^-i/ 



[0081] Moreover, surface image data input control-section 402a inputs the image data of the 
front face by which scanner image amendment was carried out by surface image processor 204a 
(reception). The inputted image data performs data compression processing in the data 
compression section 403, in order to raise the transfer efficiency in a parallel bus 220. Then, it is 
sent out through parallel-data I/F405 via the data-conversion section 404 to a parallel bus 220. 
[0082] Similarly, rear-face image data input control-section 402b inputs the image data of the 
rear face by which scanner image amendment was carried out by rear-face image processor 
204b. The inputted image data performs data compression processing in the data compression 
section 403. Then, it is sent out through parallel-data I/F405 via the data-conversion section 
404 to a parallel bus 220. In addition, the configuration and actuation of the data compression 
section 403 are explained in full detail behind. 

[0083] Since the image data inputted through parallel-data I/F405 from a parallel bus 220 is 
compressed for the bus transfer, it is sent to the data extension section 406 via the data- 
conversion section 404, and performs data extension processing there. The elongated image data 
is transmitted to an image processor 204 in the image data output control section 407. 
[0084] Moreover, the image data control section 203 is equipped also with the conversion 
function of parallel data and serial data. A system controller 231 transmits data to a parallel bus 
220, and the process controller 21 1 transmits data to the serial bus 210. The image data control 
section 203 performs data conversion for the communication link of two controllers. 
[0085] Moreover, serial data I/F is equipped with 1st serial data I/F408 which exchanges data 
with a process controller through the serial bus 210. and 2nd serial data I/F409 used for an 
exchange of data with an image processor 204. An interface with an image processor 204 can be 
carried out smoothly by having one line independently between image processors 204. 
[0086] The command control section 410 controls each configuration section in the image data 
control section 203 mentioned above, and actuation of each interface according to the inputted 
instruction. Motion control of the data compression extension section 411 which consists of the 
data compression section 403 and the data extension section 406 especially is performed. This 
content of control is explained in full detail behind. 

[0087] (The image write-in unit 104/video data control section 205) Below, the outline of the 
processing in the video data control section 205 which constitutes some image write-in units 
104 is explained. Drawing 5 is the block diagram showing the outline of processing of the video 
data control section 205 of the image processing system concerning the gestalt of this 
operation. 

[0088] In the block diagram of drawing 5 . the video data control section 205 processes an 
addition to the image data inputted according to the property of the imaging unit 206. That is. the 
image data to which the edge data-smoothing section 501 performed relocation processing of 
the dot by edge data smoothing, the pulse control of the picture signal for dot formation of the 
pulse control section 502 was performed, and the above-mentioned processing was performed is 
outputted to the imaging unit 206. 

[0089] Apart from conversion of image data, it can have the format conversion function of 
parallel data and serial data, and video data control-section 205 simple substance can also 
respond to the communication link of a system controller 231 and the process controller 21 1. 
That is, a format of both data is changed by having the data-conversion section 505 which 
changes mutually the data received by parallel-data I/F503 which transmits and receives parallel 
data, serial data I/F504 which transmit and receive serial data, and parallel-data I/F503 and 
serial data I/F504. 

[0090] (102/image memory access control section 221 of image memory control units) Below, 
the outline of the processing in the image memory access control section 221 which constitutes 
some image memory control units 102 is explained Drawing 6 is the block diagram showing the 
outline of processing of the image memory access control section 221 of the image processing 
system concerning the gestalt of this operation. 

[0091] In the block diagram of drawing 6 . the image memory access control section 221 controls 
the expansion to the image data of the code data which manage the interface of image data with 
a parallel bus 220. control access of the image data to the memory module 222, i.e., storing 
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(writing)/read-out, and are mainly inputted from external PC223. 

[0092] Therefore, the image memory access control section 221 is a configuration containing 
parallel-data I/F601, system controller I/F602. the memory access-control section 603, a line 
buffer 604, the video control section 605, the data compression section 606, the data extension 
section 607, and the data-conversion section 608. 

[0093] Here, parallel-data I/F601 manages the interface of image data with a parallel bus 220. 
Moreover, the memory access-control section 603 controls access of the image data to the 
memory module 222, i.e., storing (writing)/read-out 

[0094] Moreover, the inputted code data store the data in a local field in a line buffer 604. The 
code data stored in the line buffer 604 are developed by image data in the video control section 
605 based on the expansion processing instruction from the system controller 231 inputted 
through system controller I/F602. 

[0095] The image data inputted from the parallel bus 220 through the developed image data or 
parallel-data I/F601 is stored in the memory module 222. In this case, image data is stored in the 
memory module 222, performing a data compression and managing the address of the memory 
module 222 in the memory access-control section 603. in order to choose the image data which 
serves as an object for storing in the data-conversion section 608 and to gather a memory 
utilization ratio in the data compression section 606 (store). 

[0096] Read-out of the image data stored in the memory module 222 (are recording) controls the 
read-out place address in the memory access-control section 603. and elongates the image data 
by which reading appearance was carried out in the data extension section 607. When 
transmitting the elongated image data to a parallel bus 220, data transfer is performed through 
parallel-data I/F601. 

[0097] (Configuration of the facsimile control unit 224) Below, the functional configuration of the 
facsimile control unit 224 is explained. Drawing 7 is the block diagram showing the configuration 
of the facsimile control unit 224 of the image processing system in the gestalt of this operation. 
[0098] In the block diagram of drawing 7 , the facsimile control unit 224 consists of the facsimile 
transceiver section 701 and external I/F702. Here, the facsimile transceiver section 701 changes 
image data into a communication link format, and transmits to an external circuit, and returns the 
data from the outside to image data, and carries out a record output in an imaging unit through 
external I/F702 and a parallel bus 220. 

[0099] The facsimile transceiver section 701 is a configuration containing the facsimile image- 
processing section 703, an image memory 704, the memory control section 705. the data control 
section 706. the picture compression extension section 707, a modem 708, and a network control 
unit 709. 

[0100] Among these, binary smoothing processing to a receiving image is performed about a 
facsimile image processing in the edge data-smoothing section 501 in the video data control 
section 205 shown in drawing 5 . Moreover, about an output buffer function, it shifts to the image 
memory access control section 221 and the memory module 222 in a part of the function also 
about an image memory 704. 

[0101] Thus, in the constituted facsimile transceiver section 701, when starting transmission of 
image data, the data control section 706 orders the memory control section 705, and carries out 
reading appearance of the image data accumulated from an image memory 704 one by one. 
Consistency transform processing and variable power processing are made, and the image data 
by which reading appearance was carried out is added to the data control section 706 while the 
facsimile image-processing section 703 reverts to the original signal. 
[0102] The image data added to the data control section 706 is sent out through a network 
control unit 709 to the destination, after sign compression is carried out by the picture 
compression extension section 707 and becoming irregular with a modem 708. And the image 
information which transmission completed is deleted from an image memory 704. 
[0103] At the time of reception, a receiving image is once accumulated in an image memory 704, 
and if a record output of a receiving image is then possible, when it completes reception of the 
image for one sheet, it will carry out a record output. Moreover, when call origination is carried 
out at the time of copy actuation, reception is started, it accumulates in an image memory 704 
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and the activity ratio of an image memory 704 reaches to 80% until the activity ratio of an image 
memory 704 reaches a predetermined value, for example, 80%. the write-in actuation currently 
then performed is interrupted compulsorily. a receiving image is read from an image memory 704. 
and a record output is carried out. 

[0104] When the receiving image read from the image memory 704 at this time is deleted from an 
image memory 704. resumes the write-in actuation interrupted when the activity ratio of an 
image memory 704 fell to the predetermined value, for example. 1 0%. and ends the whole of that 
write-in actuation, it carries out the record output of the remaining receiving image. Moreover, 
after interrupting write-in actuation, the various parameters for the write-in actuation at the 
time of interruption are internally evacuated so that it can resume, and a parameter is internally 
returned at the time of a restart. 

[0105] (Unit configuration) Below, the unit configuration of the image processing system 
concerning the gestalt of this operation is explained. Draw ing 8 is the block diagram showing an 
example of a unit configuration in case an image processing system is a digital compound 
machine. 

[0106] As shown in drawing 8 . in the case of a digital compound machine, it consists of three 
units, the image reading unit 101. the image engine control unit 800. and the image write-in unit 
104, and each unit can be managed with an independent RGB substrate, respectively. 
[0107] The image reading unit 101 consists of CCD801. an A/D-conversion module 802. and gain 
control-module 803 grade, and changes into a digital image signal the optical image information 
read optically. 

[0108] The image engine control unit 800 is constituted centering on the memory module 222 in 
a system controller 231, the process controller 21 1. and the image memory control unit 102, and 
the image data control section 203 which performs an image processor 204. the image memory 
access control section 221. and bus control is treated as a bundle. 

[0109] Moreover, the image write-in unit 104 is a configuration which contains the imaging unit 
206 focusing on the video data control section 205. 

[0110] In these unit configurations, in the system of a digital compound machine, if only the 
image reading unit 101 is changed, since the data interface is held, it is not necessary to change 
other units, when the specification of the image reading unit 101 and the engine performance are 
changed. Moreover, when the imaging unit (engine) 206 is changed, it will become reconstructible 
[ a system ] if only the image write-in unit 104 is changed. 

[01 1 1] Thus, the unit depending on an I/O device can upgrade a system only by exchange of the 
minimum unit, as long as the data interface is held, since a system is built with a separate 
configuration. 

[0112] In the configuration of the image engine control unit 800 shown in drawing 8 , each 
module (configuration section) of an image processor 204. the image data control section 203. 
and the image memory access control section 221 consists of independent modules. Therefore, 
the diversion to a controller from the image engine control unit 800 is deleting an unnecessary 
module, and the common module is used general-purpose. Thus, the same function is realized by 
using a common module, without creating independently the module for image engine control, and 
the module for controllers. 

[0113] (The content of compression processing) Below, compression processing of the image 
data of the image processing system concerning the gestalt of this operation is explained, in 
addition — although the configuration and actuation of the data compression section 403 (refer 
to drawing 4 ) in the image data control section 203 are explained here — the voice of an 
activity ~ if it depends like, the data compression section 606 (refer to drawing 6 ) in the image 
memory access control section 221 or the picture compression extension section 707 in the 
facsimile transceiver section 701 can also be considered as the same configuration. 
[0114] First, the configuration and actuation of the data compression section 403 are explained. 
Drawing 9 is the block diagram showing the configuration of the data compression section 403 of 
the image processing system in the gestalt of this operation, and drawing 1 0 is the explanatory 
view showing the processing timing of the data compression section 403. 
[0115] the input switcher 904 which the data compression section 403 changes the input place 
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of the line memory group 901 to the line memory group 901 which stores image data, the 
compressor 902 which compresses image data, and the output switcher 903 which inputs image 
data and changes the output destination change in drawing 9 , and is connected to a compressor 
902 — since — it is constituted. 

[01 16] furthermore, rear-face line memory group 901b which consists of surface line memory 
group 901a which consists of two or more FIFO memoryFMIa. FM2a, and FM3a in which the line 
memory group 901 stores surface image data, and two or more RFO memoryFMIb, FM2b and 
FM3b which store image data on the back — since — it is constituted. 

[01 1 7] The output switcher 903 consists of rear-face output switcher 903b which changes the 
output destination change of image data on the back to surface output switcher 903a which 
changes the output destination change of surface image data. Among these, surface output 
switcher 903a is changed between through line tangent Iine4a which is the circuit which sends 
out the output destination change of the inputted image data to FIFO memoryFMIa, FM2a, FM3a, 
and a compressor 902 directly, and rear-face output switcher 903b changes the output 
destination change of image data similarly between FIFO memoryFMIb, FM2b, FM3b. and through 
line tangent Iine4b. 

[0118] moreover, the input switcher 9044 which changes the input switcher 9043 which changes 
the input switcher 9042, FIFO memoryFM3a. and FM3b which change the input switcher 9041. 
FIFO memory FM2a, and FM2b to which the input switcher 904 changes FIFO memoryFMIa and 
FMIb, and through line tangent Iine4a and tangent Iine4b — since — it is constituted. In addition. 
1 port FIFO memory is used for the FIFO memory used by the line memory group 901. 
[01 19] In addition, since explanation is easy, the rectangle field of 1 line 4 pixel x4 line which 
consists of four lines in the direction of horizontal scanning (pixel) in 4 pixels and the direction of 
vertical scanning (line) as a compression field compressed with a compressor 902 as shown in 
drawing 18 is treated here. For example, you may be the field of 1 line 8 pixel x8 line in DOT 
(DiscreteCosine Transformation: discrete cosine transform) adopted by the standard MPEG 
(Motion PictureExpert Group) method for animation compression depending on the mode of an 
activity. That is, this compression area size is not especially limited to 1 line 4 pixel x4 line 
depending on the hardware or application to be used. 

[0120] Compression of surface image data is explained first. As shown in drawing 10 , about 
compression of image data, the image data of the front face outputted from the image processor 
204 is first inputted through surface image data input control-section 402a. Since image data is 
continuously inputted into surface output switcher 903a, surface output switcher 903a sends out 
to RFO memory FMIa about the image data of the pixels P1 1, PI 2. PI 3. and PI 4 shown, the 
first 4 pixels, for example, drawing 18 , and (the surface image data of the 1st line). 
[0121] In case the 1 pixel (the 5th pixel :P21.) image data as follows inputs surface output 
switcher 903a. it changes the output destination change to FIFO memory FM2a, and sends out 
the image data for 4 pixels containing the pixel concerned (surface image data of the 2nd line) to 
FIFO memory FM2a. Similarly, in case pixel [ 9th ] (P31) image data inputs surface output 
switcher 903a, it changes an output destination change to FIFO memory FM3a. and sends out 
the image data for 4 pixels containing the pixel concerned (surface image data of the 3rd line) to 
FIFO memory FM3a. 

[0122] In case the pixel [ 13th ] (P41) following image data inputs, surface output switcher 903a 
Change an output destination change to the through line tangent line 4. and the image data for 4 
pixels containing the pixel concerned (surface image data of the 4th line) is directly sent out to a 
compressor 902 through the input switcher 9044. Simultaneously The bottom of control of the 
command control section 410. FIFO memoryFMIa. The image data of the ft'ont face of the 1st 
line to the 3rd line stored in FM2a and FM3a, respectively is read, and it sends out to a 
compressor 902 through the input switchers 9041, 9042, and 9043 (refer to drawing 10 ). 
[0123] A compressor 902 inputs, bundles up and compresses the image data of the front face of 
the 1st line to the 4th line, the above actuation — 1line4pixelx — it is collectively compressed 
by the image data for four lines. The compressed data are outputted to an image processor 204 
under control of the command control section 410. 

[0124] On the other hand, in case pixel [ 17th ] image data inputs, surface output switcher 903a 
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changes the output destination change of image data to FIFO memory FMIa, and sends out the 
image data of the 5th line to FIFO memory FMIa. About the image data of the 6th line and the 
7th line, it sends out to RFO memoryFM2a and FM3a one by one. About the image data of the 
8th line, it sends out to a compressor 902 directly through the input switcher 9044, and the 5th 
stored in FIFO memoryFMIa, FM2a, and FM3a, 6, and seven lines are simultaneously sent out to 
a compressor through the input switchers 9041 , 9042, and 9043. 

[0125] Henceforth, it becomes possible by repeating the same control to compress smoothly the 
image data of the front face inputted continuously from an image processor 204. It becomes 
possible to, compress image data on the back smoothly like surface image data about image data 
on the back on the other hand. As explained above, when the command control section 410 
controls the output switcher 903, it becomes possible to reduce the FIFO memories for a total of 
two lines of a front face and a rear face, and it becomes possible to make equipment magnitude 
small. 

[0126] The data compression section 403 has further the composition that a compressor 902 is 
also sharable. This is performed by controlling the storing timing of the image data of a front face 
and a rear face sent out to a FIFO memory. First, in time amount t1. since the surface image 
data of the 1 st line inputs, surface output switcher 903a sends out this image data to FIFO 
memory FMIa under control of the command control section 410, and FIFO memory FMIa 
carries out the light of the image data of the sent-out front face (it writes in). 
[0127] In time amount t2, surface output switcher 903a sends out the image data of the 2nd line 
of the front face inputted continuously to FIFO memory FM2a. At this time, rear-face output 
switcher 903b sends out the image data of the 1st line of the inputted rear face to FIFO memory 
FMIb. 

[0128] That is. by surface image data and image data on the back, the storing timing of the image 
data for one line is shifted, and it sends out to each FIFO memory. As an approach of generating 
sending-out delay of this image data for one line, it can attain by inserting the line memory of 
RFO memory 1 duty in the preceding paragraph of rear-face output switcher 903b. for example. 
[0129] In time amount t4, all the input places of the input switcher 904 are changed to the 
surface line memory group 901a side under control of the command control section 410, the 
image data of the 4th line is sent out to a compressor 902 from the front face of the 1 st line, 
and a compressor 902 compresses a total of four lines collectively. 

[0130] Since similarly it will be in the condition that it can compress collectively about image 
data on the back in time amount t5, the command control section 410 changes ail the input 
places of the input switcher 904 to the rear-face line memory group 901b side, the image data of 
the 1st line to the 4th line on the back is sent out to a compressor 902, and a compressor 902 
compresses a total of four lines collectively. 

[0131] Thus, by the former, two compressors can compress the image data of the required front 
face and a rear face with one compressor by shifting the input timing to a compressor by one 
line. Moreover, it becomes possible by having the input switcher 904 to make the circuitry after 
the output stage of the input switcher 904 into one half. That is, the image processing system 
concerning the gestalt of this operation becomes possible [ making circuit magnitude small ]. 
making reading of both sides possible at a high speed, 

[0132] In addition, although the image processor 204 (refer to drawing 2 ) was constituted from 
surface image processor 204a and rear-face image processor 204b by the above example, when 
the mode of an activity, for example, the throughput of the part which should serve as the 
image-processing unit 103 (refer to drawing 1 ), improves, it is good also as a single image 
processor. 

[0133] Drawing 1 1 is a drawing in which another example of a configuration of the image 
processing system at the time of using the single image processor 1 101 is shown, and drawing 1 2 
is the block block diagram showing an example of the configuration of an image processor 1 101. 
[0134] As shown in drawing 12 . since surface image data and image data on the back input from 
the image data control section 203, by the image processor 1 101, it has rear-face scanner 
image-processing section 1201b which processes the image data of surface scanner image- 
processing section 1201a which processes surface image data, and a rear face about the 
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scanner image-processing section 1201. By making it such a configuration, the number of 
terminals of each chip can be reduced and it becomes possible to aim at the cutback of circuit 
magnitude, and the cutback of equipment magnitude. 

[0135] As explained above, the image processing system concerning the gestalt of this operation 
can shift the processing timing of the image processing of surface image data, and the image 
processing of image data on the back, can share a processing circuit, and thereby, it becomes 
possible [ aiming at the cutback of processing circuits ], reading both sides of a manuscript 
simultaneously. That is, the image data of a front face and a rear face is compressible by shifting 
the input timing to a compressor by one line with one compressor. Moreover, it becomes possible 
by having an input switcher to make the circuitry after the output stage of an input switcher into 
one half. 

[0136] [Gestalt 2 of operation] With the gestalt of this operation, by sharing a bus explains the 
digital compound machine which simplifies circuitry and in which a double-sided image input is 
possible. In addition, with the gestalt of this operation, the agreement same about the same 
component as the gestalt 1 of operation shall be attached, and the explanation shall be omitted. 
[0137] Drawing 13 is the block diagram showing an example of the hardware configuration of the 
image processing system concerning the gestalt of this operation. An image processing system 
1301 has surface reading unit 201a which processes each image data of a front face and a rear 
face, rear-face reading unit 201b, surface sensor board unit 202a, rear-face sensor board unit 
202b, surface image data control section 203a, rear-face image data control section 203b, 
surface image processor 204a, and rear-face image processor 204b. 

[0138] In addition, the image processing system 1301 shown in drawing 1 3 shows an example of 
the hardware configuration of the image processing system of the gestalt of this operation, and 
physically, a reading unit etc. dissociates and does not necessarily consist of processings with a 
front face and a rear face. 

[0139] Surface image data control section 203a and rear-face image data control- section 203b 
by which an image processing system 1301 controls the image data flow of a front face and a 
rear face, respectively are connected to the common parallel bus 220. Therefore, it becomes 
possible to deliver and receive surface image data and image data on the back by single bus. 
[0140] Like the image processing system of the gestalt 1 of operation, since an image processing 
system 1301 is constituted for every functional unit, the memory module 222 which stores image 
data etc. is also in image memory control unit 102 with the another image data control unit 100 
with which the image data control section 203 belongs (refer to drawing 1 ). Therefore, it is 
necessary to also send out the compressed image data through a parallel bus 220. 
[0141] Here, in the conventional image processing system, it was carried out through rear-face 
image transfer bus 1515b, the bus which became independent, respectively, i.e., surface image 
transfer bus 1 515a, in a mother board 151 1 (refer to drawing 1 5 ) and, on the occasion of the 
image data transfer of surface image data and a rear face, therefore — although equipment 
magnitude could not but become large, since it is considering as the configuration connected to 
a single bus (parallel bus 220) in the image processing system 1301 of the gestalt of this 
operation — circuit magnitude — **** jzing . 

[0142] Since it is not distinguished on a parallel bus 220 about whether it is surface image data 
or it is image data on the back at this time, surface image data control section 203a and rear- 
face image data control section 203b add discernment data to image data. Djawing 1 4 shows the 
image data to which discernment data were added. 

[0143] Among these, in this drawing (a), discernment data are the memory address itself and the 
field of the memory module 222 of a storing place is distinguished to the field which stores 
surface image data, and the field which stores image data on the back. If it puts in another way, 
in a memory module 222. it will be divided into the field which stores surface image data, and the 
field which stores image data on the back, and discernment data will specify this storing place. 
[0144] On the other hand, in this drawing (b), the discernment data which distinguish whether the 
image data is surface image data or it is image data on the back are added by the next of the 
memory address of a storing place. 

[0145] If it is the mode which the high-speed memory storing processing of will be attained, and 
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will add an identifier separately as shown in this drawing (b) if distinction of whether to be 
surface image data is attached for every field of a storing place as shown in this drawing (a), 
futility will not be produced in memory. 

[0146] As explained above, since the image processing system of the gestalt of this operation 
uses a single bus for I/O of surface image data, and I/O of image data on the back, unlike the 
case where two buses are required through a mother board like before, it becomes possible 
[ reducing processing circuits ]. Moreover, since discernment data are added to image data, it 
becomes [ whether image data is surface image data or it is image data on the back and ] 
identifiable easily. 
[0147] 

[Effect of the Invention] As explained above, according to invention according to claim 1, a 
reading means reads simultaneously the image data of front flesh-side both sides of a 
manuscript. A compression means performs compression processing to image data. Since the 
timing which sends out the image data of a front face and a rear face to said compression means 
is controlled to produce time difference between the compression processing whose control 
means compresses the image data of the front face read by the aforementioned reading means, 
and the compression processing which compresses the image data of the rear face read by the 
aforementioned reading means The processing timing of the image processing of surface image 
data and the image processing of image data on the back can be shifted, a processing circuit can 
be shared, and thereby, the effectiveness that the image processing system which can aim at the 
cutback of processing circuits is obtained is done so, reading both sides of a manuscript 
simultaneously. 

[0148] Moreover, according to invention according to claim 2, a reading means reads 
simultaneously the image data of front flesh-side both sides of a manuscript. Compression 
processing is performed to the image data in which the image data in which the storing means 
was read by the aforementioned reading means was stored in, and the compression means was 
stored by said storing means. Since compression processing of surface image data and 
compression processing of image data on the back are performed to separate timing among the 
image data which a control means controls said storing means and compresses in said 
compression means A compression means to perform compression processing of surface image 
data and compression processing of image data on the back is sharable. and thereby, the 
effectiveness that the image processing system which can aim at the cutback of processing 
circuits is obtained is done so, reading both sides of a manuscript simultaneously. 
[0149] Moreover, according to invention according to claim 3, a reading means reads 
simultaneously the image data of front flesh-side both sides of a manuscript. A division means 
among the image data read by the aforementioned reading means about each of surface image 
data and image data on the back To the image data of the mxn pixel which consists of n lines 
made into one line m pixels, a partition opium poppy, The image data into which the storing 
means was classified by said division means is stored. A compression means compresses 
collectively the image data which is a mxn pixel, and the image data which a change means 
connects said storing means and compression means, and inputs into said compression means is 
changed between the image data of surface image data and a rear face. While a sending-out 
control means sends out the image data for a line to said storing means among the image data of 
the mxn pixel classified by said division means (n-1) and sends out to said compression means 
directly about the remaining image data for one line Since control which sends out the image 
data of mx (n-1) pixel stored in said storing means to said compression means is performed 
Capacity of the image data stored in a storing means while sharing a compression means to 
perform compression processing of surface image data and compression processing of image 
data on the back can be lessened. By this The effectiveness that the image processing system 
which can aim at the cutback of processing circuits is obtained is done so. reading both sides of 
a manuscript simultaneously. 

[0150] Moreover, according to invention according to claim 4. a reading means reads 
simultaneously the image data of front flesh-side both sides of a manuscript. An image 
processing is performed to the image data of the front face of the image data in which the 
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surface image-processing means was read by the aforementioned reading means. An image 
processing is performed to the image data of the rear face of the image data in which the rear- 
face image-processing means was read by the aforementioned reading means. The identification 
information which identifies whether the image data in which the addition means was read by the 
aforementioned reading means is surface image data, or it is image data on the back is added. 
Since it is used in case a highway connects said surface image-processing means and said rear- 
face image-processing means and transmits and receives image data It becomes discriminable 
[ whether image data is surface image data or it is image data on the back ]. It is not necessary 
to prepare a separate data bus for surface preparation and rear-face processing, and the image 
data of a front face and a rear face can be transmitted and received with a single data bus. By 
this The effectiveness that the image processing system which can aim at the cutback of 
processing circuits is obtained is done so. reading both sides of a manuscript simultaneously. 
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[Brief Description of the Drawings] 

[ Drawing 1] It is the block diagram showing functionally the configuration of the image processing 
system concerning the gestalt 1 of implementation of this invention. 

[ Drawin g 2] It is the block diagram showing an example of the hardware configuration of the 
image processing system concerning the gestalt 1 of operation. 

[Drawing 3] It is the block diagram showing the outline of processing of the image processor of 
the image processing system concerning the gestalt 1 of operation. 

[Drawing 4] It is the block diagram showing the outline of processing of the image data control 

section of the image processing system concerning the gestalt 1 of operation. 

[ Drawing 5] It is the block diagram showing the outline of processing of the video data control 

section of the image processing system concerning the gestalt 1 of operation. 

[Drawing 6] It is the block diagram showing the outline of processing of the image memory 

access control section 221 of the image processing system concerning the gestalt 1 of 

operation. 

[Drawing 7] It is the block diagram showing the configuration of the facsimile control unit of the 
image processing system in the gestalt 1 of operation. 

[ Drawing 8] It is the block diagram showing an example of a unit configuration in case an image 
processing system is a digital compound machine. 

[Drawing 9] It is the block diagram showing the configuration of the data compression section of 
the image processing system in the gestalt 1 of operation. 

[Drawing 10] It is the explanatory view showing the processing timing of the data compression 
section shown in drawing 9 . 

[Drawing 11] It is the drawing in which another example of a configuration of the image 
processing system at the time of using a single image processor is shown. 
[Drawing 1 2] It is the block block diagram showing an example of the configuration of an image 
processor shown in drawing 1 1 . 

[Drawin g 13] It is the block diagram showing an example of the hardware configuration of the 
image processing system concerning the gestalt 2 of operation. 

[Drawing 1 4] It is drawing showing the image data to which discernment data were added. 
[Drawing 15] It is the block diagram showing an example of the configuration of the conventional 
double-sided copying machine. 

[Drawing 1 6] It is the block diagram showing an example of the configuration of the data 
compression section in the conventional memory control unit 

[Drawing 1 7] It is the explanatory view showing the processing timing of the data compression 
section shown in drawin g 1 6 . 

[ Drawin g 18] It is drawing showing an example of the image data compressed in the data 
compression section. 
[Description of Notations] 

100 Image Data Control Unit 

101 Image Reading Unit 

102 Image Memory Control Unit 

103 Image-Processing Unit 

1 04 Image Write-in Unit 

201 Reading Unit 

201a Surface reading unit 
201b Rear-face reading unit 

202 Sensor Board Unit 

202a Surface sensor board unit 
202b Rear-face sensor board unit 

203 Image Data Control Section 

203a Surface image data control section 
203b Rear-face image data control section 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web.cgi_eiie 



2006/08/04 



^P.2001-218064.A [DESCRIPTION OF DRAWINGS] 



2/3 ^-v 



204 Image Processor 

204a Surface image processor 
204b Rear-face image processor 

205 Video Data Control Section 

206 Imaging Unit 

210 Serial Bus 

21 1 Process Controller 

220 Parallel Bus 

221 Image Memory Access Control Section 

222 Memory Module 

224 Facsimile Control Unit 
231 System Controller 
234 Control Panel 

302 Scanner Image-Processing Section 

305 Image Quality Processing Section 

401 Image Data I/O Control Unit 

402a Surface image data input control section 

402b Rear-face image data input control section 

403 Data Compression Section 

405 Parallel-Data I/F 

406 Data Extension Section 

410 Command Control Section 

41 1 Data Compression Extension Section 

501 Edge Data-Smoothing Section 

502 Pulse Control Section 
505 Data-Conversion Section 

603 Memory Access-Control Section 

605 Video Control Section 

606 Data Compression Section 

607 Data Extension Section 

703 Facsimile Image-Processing Section 

704 Image Memory 

707 Picture Compression Extension Section 
800 Image Engine Control Unit 

901 Line Memory Group 

901a Surface line memory group 
901b Rear-face line memory group 

902 Compressor 

903 Output Switcher 

903a Surface output switcher 

903b Rear-face output switcher 

904. 9041, 9042. 9043. 9044 Input switcher 

1101 Image Processor 

1201 Scanner Image-Processing Section 

1201a Surface scanner image-processing section 

1201b Rear-face scanner image-processing section 

1301 Image Processing System 

1501 Reading Unit 

1 502 Image-Processing Unit 

1503 Video Control Section 

1504 Reading Unit 

1 505 Memory Control Unit 

1506 Memory Module 
1511 Mother Board 
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1512 Facsimile Control Unit 

1513 Printer Control Unit 

1514 Scanner Control Unit 
1515a Surface image transfer bus 
1515b Rear-face image transfer bus 
1601 Data Compression Section 

1603 Compressor 

1603a Surface compressor 
1603b Rear-face compressor 

1604 Control Section 

1 605 Line Memory Group 

FM1, FMIa, FMIb, FM2a, FM3a, FM4a, FM5a FIFO memory 
tangent rme4. tangent Iine4a, tangent line4b Through line 
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ffi-r^^B^#*fipP 1 6 0 2 a:fe<^0'SMS.^a5 16 0 2 
bi, SEli{r.r-^i5<fcO'«ffiSI^.r--iS??:-en-en 

Emti>mmE.m^ i 6 o 3 afcj:!:>'m®Eaiii 1 6 0 

3 b SB1«»SSP 1 6 0 2 a 1 6 0 2 b 

i^SEffiH 1 6 0 3 a iSfflESII? 1 6 0 3 b ?:$IJ® 
T'2>*IJtaiS|51 6 04i. ^O^^lfja^n-i). 
[00 11} ^f*5, t(Plltcfcl,i-rS5?:afcJ:C/bt3:. « 

[0012} 1 6 0 2 ^3:. 1 h F I F 

0>^y-FMl. FM2. FM3. FM4fc<i:OTM 
5*^^1f^Sn5'7-l'>^'=Ery-^.l 60 5<h, [11^7=^ 
-^CD^±l;^J$t^^O^;i^ffl*|^iO§^l 6 0 6ci:. D^. 
r-:J?CDA^^^F I F 0^^ V --F M UdctO'FM 2 
r^rW0#x.'5A::^W^«5l 6 0 7 ch. :0^6tt^^n 

[0013} u^. c cTim^Mof^^ofc^i^c. Km 
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i5\^l^CAvA:yi)^hf^h 1 5'>r>4illSx4 5-^>C0j& 

[0014)01 7tC7T^L//cJ:^tc, aS(Dil^r-:5? 

ll*.7^-i5?^F IFO^^V-FMl atC^^hT^ 

F0-p<^';-FM3 a^. ^3 -7 >Oiii<|fef=- F 
I FO^^ V-FM4 ate. W> A v ^ l^om^T - ^ ^ 
F I F0^^';-FM5 atCllgycm^jAtj^o Cc^l^Oil 
«f^-d?CDtDO^>t:f{mtS. SiJSPSP 1 6 0 4 CD*iJaP0 

[0015}FIFO^-=&y-FM5 a tcjljf^'r- ^ ^• 
SiriA^3^cKPt-C. mMBM^ 1 6 0 3 a-CEISf-r-^^ 
Av ^'>t^^h^Q:>'V. o^tC, F I FO^-=ey-FM 
la. FM3a. FM4 a*5ci:^TM5 a tct§^§nfc 

miV'<:yt^hmA^^iyom\f^T-^^')-Yb 

^Ulb) . affiEffiSl 6 03 atci^ffl-r^o COiltB 
©jffllt^:. 1 6 0 4 3i>^*5C;^j: ^MESI^ 1 6 0 

3 a 13:, Kti^tx-fcA'y^ly^om^T-^^—iiLX 
EBBIl/. Effi$n)^cillS7=^-^%a;^-r^o CCDEBffi^ 

[0016} -7^. ^4-7>f>CDilti^'f-3?3{i^F I FO 
y-=ey-FM5 atcStiA^n/d^. ■o$'*CDam^?F^^I 

^) f)^Xt)$ti^o SUifflSPl 6 0 4ti. -^^y-l^fflCT) 

in^mmofci^. corns 7-r>cDiiiflfex-t$?*F i f 

0^^U-FM2a ^cStiAt?$ir«]^:foC i^cT ^ . 
[0017} "^(O^ikm 6 -7 >CDilffer- ^ ^ F I F O 
^^';-FM3a^. mi 'y^XOr'-'^iF I FO^ 
^';-FM4atc. mSv -Oom^^r'-'^^F IFO 
p^^y-FM5 atCil|i;^S#iAO. 

[0018} mm^ 1 6 0 4 ts. r>^(Dmimm<om 9 

•5-YX^iiJ^r-^^F I FO^^y-l atcStiZ^t? 
$fJa)^*5C^j:tiOO, F I F0y-=t';-FM2 a, FM 
3 a. FM4 afcJ:OTM5 aCcfStt$n/cM5 > 
:«»>em8^'Y>(Z)tlf«'f--^r^^^fcBL. aSEaifll 

[0019} miDCDiiif?.-f-^ mmcom^f 

^t^f)K $l]mi51 6 0 4CD$^J^SJCDT, A'y-OCti^C 
(0 02 0} CCDct^tc. Wm<Dmi^r'-^W\t}Lr 



5 

[0 0 2 1 ] ^/c, mmmm^^cA^^Sitbxitt. 

[0 0 22} 

[0 0 2 3} *$tC, V ^1&iL(On^t L 

[0 024 } co:>^mt. ±Mhidst^m^c^i>f^m 

[0 0 2 5} 

[0 0 2 6 } c on^^ 1 ^a^mcD^m^cjzn^t. mm 
[0 0 2 7 } tfc. tm^2(,cBn(Dmmc^''^^^m^^ 40 

[0 0 2 8} c©iS3R^2 tciBtacD^Bjtc^nt^. as 

(DiS*.f=- :^CDESIMa<!:S®OiHr^r- OESSSiliil 50 



it#H 2001-218064 
6 

[0 0 2 9 } ttc. n^sms^ci^^cD^^^^i^c^^-^^hmi^ 

fjiBlK^t:t^lSCc J: D ^^V^ ^ n/cm x n m^<om{%f 

tJlijfSESS^fS^CilS^l^ta-r i <b ^>^c. lulBt^Jfl^lS 
tCtS*fi$ n/cm X ( n - 1 ) iaSCDia^.r- ^^friBE 

[0 03 0 } C<DiS3jt3S3 CciBt£cD^?9tCj:nii. a® 

x^m^ti ^mi^r- ^ o^m^'p^j: <t^ctf)^x^ 

[ 0 0 3 1 } ^/c. li^^4tCfBi£O^B^^C:^>?i?^^il#. 

t'-^o^ tommomm'f- ^ Lxmikum^i^ 

[0 0 3 2} COiS3R3S4 ^clBSgcD^BJtc iS^, 
[0 0 3 3 } 

[0 03 4 } c^Jsojf^® n s-r. im's^<mmiLt^ 



C5) 
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[0 03 5} ±iS 5 V t{t. Mi^f-^Mm 

i^dJim^ti^tMi^tl^M^^ y h 1 0 3 mip^f-^^ 

[0 0 3 6 ] JiifiS^^ hi(t. Ijt^-r- i^^J®]:!-^ 10 
h 1 0 0^^'G^tC. mi^^iM^^ y V 1 0 I MiP^^ 
^ij -.$ij^aia:^ -J h 1 0 2 Sifi^AiLma^ ^ h 1 0 3 

iaiar..;; h 1 0 OtCjgJ^^ntCi^. 
[0 0 3 7 3 (iHSf^-:$?Wiai:i^--^ H 0 0) li{fe7= 
7 h 1 0 0^cJ:»3fcC^c^n'5)«aSiL/r 

[0 0 3 8] tct^iit. (1) '7'-^tD>'^':^^S^J^^ 

\^±^^i^fc^<OT-'^Emm^ (-^x\£m) . (2) 

-:'XE^Sr-- ^ collar- (3)il^r^ 20 

t?. ) . (4) mm'^y vdm (^±^<^i>'^i&io 
m^mm^&MMfciiW^r^ct^^'ojm) . ( e ) h 

^^{SMJi (/c i X. t^. 5 0 % ^ /cti 2 0 0 %C7>1I^^ 
i^) . (7) >'^•■5'U;^^^';^ • H'>^-:7x-;^Saa, 
(8) iy^J7)\^^^:^ ' -r>^-7 3:-;^$2fS (ftiS'S"^ 
7*u-i2;^ • r3>hn-'7-2 1 1 iCD-Y^^J?-*:^ 

•V-;; b^Jftjnffi. (10) mi^m^::^^^ h 1 0 1 

H'>:^-7^-;^s^s. (11) mit<^mE::^^y h 1 0 

3iC[)^>5?-7x-;^S^^i. (12) T-'^<D{^^!l!}t 

[0 03 9] (li«g^BX:i^ H 1 0 1 ) m^MM.:^^ 
h 1 0 1 {CXy)^Ctxt>tlhimt UrtStfTCDJ:^) 

[0QA0)1ct^\t. (1) 3fe^.2^JCct^>llSSSS*3fe 

(D^h^^W^^. (2) CCD (Charge Cou 
pled Device: mMS^^^^) "COmmff 40 
-^0^^®a. (3) k/'Q^t^WCOf Ai>^Mt^ 
fl, ( 4 ) i^x -7^ ^ >^'ffiiESOiil (7^?iSC7:)B§g#^?? A 
^^rliJET'Siaa) . (5) T.^^i'-y^lEJ^m (^L 

[0 04 1] m\f^^ -^r -u®=^^ yVioDmw^ 

[0 042 ] fct^\t. ( 1 ) i/;^f'A- r3>hP--7 
•-(^:CD'Y>^-7x--;^$fjai^il. (2) 

SlJffilSitJl (/^*7^'J^^'^;^<i:0'Y>:^^-y'x-7.©J^SJ^ 50 
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il) . • (3) h '7-i?$IJ^^*aiI. (4) >"JT;U^n' 

(5) \^^P^:^'<y^-y 3i-y.pm(iB^ (J^f^^iJio 

Fptaiiaffi) . (6) u-ij)i^^y.mwsiikm (-> 

AM. y ytl^hy'-'^OTi^^'^ysU&dm) . (7) ^ 
-;l/0[)8§iA^/Sl^aL/*lJ®l*!LJi^) . (8) 

s) , ( 9 ) mmi6^umm<om®.^-^(OKm/ww^ 
i^o^m . (10) mwM^m^ (^-^ 'j -m^o^f 
^^mmm) . (in ^sx^-^--^ vt^hxtir^m 

[0 04 3 ] (lli^Mll^-^ 'V h 1 0 3 ) Sif^*am:x- 
h 1 0 3tcJ:'9*5C)^j:^:>n-2)i3tJiil/TtiJ:^iT<DJ:^ 

[0 04 4] fctUt. (1) i>x--r-f >t^?SIEMa 

{^mcoms.^'^^y^WiiLr^^m) . (2) 

m.) . {z)uT?mBm. {A)^t^m^. (5) 

?ag>^^:;^^cm) . (7) mm^m\mm. 
( 8 ) j¥*i&zni{b*iLii. ( 9 ) mmmi^m. ( i o ) 

r'^V'^m. (11) K MS^fitStiM^Jl (^^»:) 
YvY. -^^^ K 7 h ) . (12) 5!IaL«#,I^^*5iS. 

(13) {^m%. mmm. m^^^^^ 

m) . (14) mt^^m^m. ^xh^. 

[0 04 5] (li«SiZ^:3. h 1 0 4 ) SSftSiia^ 

[0 04 6] 1ct^\t. (1) (t>+¥ 
-ffilEiaJi) . ( 2 ) K h^gggcD/ca^CDlf lEftilS. 

( 3 ) H^fe^i-^cD>'^•;^x$^J^^n^l, ( 4 ) u;vr- 
^tlyV7)\^7'-'^<Dy*-'^yV^tSi!lBMs WX$> 

[0 04 7 ] (-r ^ i^^;^^t^t^(Z)^>- F^xTlt^S:) 

-v'^xrmf&o-m^m'ry'viypmv^^o ta^^. 

{C'h-^t^hm^^^^W.\t. m^mW.:::^^^ h 2 0 1 a 
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K • j:. 7 h 2 0 2 a i , ME-fe >1f - • K • 

7h 2 0 2 bi. mm'f-^mumost. mmmi^ 

-2 04 b<i:. t'r:!r • r-^$UtaiSP2 0 5 

\^X. 7'C3-fe^ ' =3> hn--^-2 1 1 RAM 2 1 
2t. R0M2 1 3 i^ffi^^o 

[0049] tfc. :$im^c:>BBi>ci)^'f)^hmi^mm^mi 
[t. >'^•^u;^^^';^2 2 0^/M.T. ij^^y^v--T^ lo 

■fe;^$litaiSl52 2 1 (b 7 T ^ V ^ $lJtai:x:^ y h 2 2 4 <i: 
^fit^. S6tC. iafl^y-ty- • Ti!?-teX$ljmP2 2 1 
^CgS^$n^>^';-- • ^>^^->'^2 2 2 v'XrA 
. a>hP-^-2 3 1 RAM2 3 2 i. R0M2 
3 3i, j^{^>'>*^^Jl'2 3 4<b^$:<ix.^o 

[0 0 5 0] ccr. ±iB^1ti?X^l5i. lanc^ufc^ 

a- M 0 0 1 0 4 iCDMi^tC-^l.^'CgiB^T^o T 
^cCt)^, mm::3.^y h 2 0 1 fecfc?>'-fe>1f- • K • 

h 2 0 2 ^Ccfc 0 . HI (^cmLfcM^^Wi:^^ v Y 

10 \ <om^^MMti>o ^fdm^^c. m^'T'-^^m 20 

gP2 0 3 tCci: 0 . m^^T- ^ h 1 0 0 cZ)^t6 
^H^T-So $/cl^«w:. il{]SA!iS:7'n-fe>;;if-2 0 4 
^C<i; i9lJ#.^a31:i^ V 1 0 3 oat6^*^-r^» 
[0 0 5 1 ] ^/clHllitc, t'r:i- • r-:$?Sljm(52 0 5 
i6^lfV^^=^^-j V (x>i^>) 2 0 6W:cI:0iii«Sii 

• r:!7-fe;^S0t®SP2 2 14t5i;C^V^V- • ■=&e^^-;l'2 
2 2^cl:0ia^R^'^:';-$lJi3P:3LX7 h 1 0 2?:^^^ 

[0 0 5 2} ortc. &^«jssportScc-^c^riftBj'r 30 

WM^^^^^nmL^mS^::^:^ b 2 0 1 7 

Tfe^ ^ t J ^ n ^ n 2 o t^^^ T * ^ o 

[0 0 5 3 ] S^feS^. /cix&^CCDti. -k>-!t-- 

;i<-K . aji';; h2 0 2tcjfig$n. ccDtcfei^rm 

^tiMk. -teVi^- • K • ^^'^^ h2 0 2?&^e)til;^ 40 
[0 0 5 4 ] ■te>t^- • K • b 2 0 2^^hti^ 

^cKti (^fi) ^n*, lite-r^^W;^ (jas:!:^- h ) 
fc<k O r' ^ ^ Pb^ t:f r ^ c^){i:3t tiBi«7^ 
-:$?$l]{aigP2 0 3 7:?5f 

[0 0 5 5 ] iH^x-^*lJ®g&2 0 3ti. a^x-^tc 
HaU, -bVIt- • K • :3L^*:^ b2 0 2. /n'^ U;1/>'n* 
^2 2 0. lH^i^ii:7*a-l2 •;.lt-2 0 4ra^c0r-:$?fs 
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-^-2 3 1 (hCDraoil^^feC^jr^o ^/c. RAM2 

1 2tJ7'n'fe;^ •r3>hci-^-2l 1(D7-^xi;t 
il/Tfi&ffi^n. ROM2 1 3t3:>'*P-t2;^ • n> hD- 
7-2 1 10>^-H7'n>/^A^^iBlSLrt>^. 

[0 0 5 6 ] ■te>i^- • F ■ ax h 2 0 2t^hm 

ti (iifi) $n/cii^f^-^iiii&x-^©r(aiSB2o 3 
f^mmy'o^ yV-2 0 4 (^am mm) ^ yt^i^. 

:fe<t O'r ^ ^ ;KI-^--cDa^{btc i <b ^^j: ^ ft t 

[0 0 5 7 ] mi^^'^v- ' r^'^xMm\^2 2 1 

. ^tx:a.-;U2 2 2 ^c>ptr '^Hfr^f- ^ COS t 
iA^/i^^UiL?:SJJa'r'5o *:^c. 2 2 0 

i.cmm^tih^mfS.^wm'^^mur^. tfc ram 

2 3 2«>^;^f-A • =3>hu-'7-2 3 1CD7-^57X'; 
TiUrfiEffl^n. R0M2 3 3«i^;^f^A • a>ha 

^^-2 3 I (D-:f- h y'ti Am^m^,Lri>^. 
[0 05 8] ^.{^^s^^;l/2 3 4 li. iiifr.ft!Lm^a;^)5fc C 

usoisxx-^ h 2 2 4CDrtstcoiirtimai*r^o 

[0 05 9 ] oftc. ^;^m-o/clH^-r-^CCtiy'=&'j 
- • ^^^-;V2 2 2^C^SUTIIM^r^^:^3:/i. 

^-;U2 2 2^csa-ri>c^iJ<i:Lrti. mOilfiStCOli 

•dg^grfe^^^-r-SiS^tC. SEH5^ax b 2 0 1 ^ 1 In] 

/ci:riijf^$#, i!ixax.> b2 0 Hc^D^^l5(-^/cia 
i^r-tJ^^^-tU- • •=e>^^-;U2 2 2^cS«U. 

[0060] ^-tU-- - '^'J>=L-)\y2 2 2^mr^U\.^m 

^v — r ^'fe;^SiJ®SP2 2 1 tc<fc^p^-=ey- • ^i:>zL 
-)i2 2 2^<DT^'^:^^^crx^ii^^mtrn^. 

[0 06 n ^-r. y-tU- • •^:>^^-;V2 2 2^Mt> 

mMmy'^-^vv-2 0 4tP^i^mi^7'-^ 

$ijffllgl32 0 3--v|r3lf^n/cr-:$?&3:. WSilfr.r-^*« 
mP2 0 3;:^^6^l^^^^]lS7•^-fe7 1;^-2 0 4--M$n 

iii«iO:S7"D-te':^-9--2 0 4^C^t5liT«. •fe>-!f- 
. ;j<'--K • ax-;, b 2 0 2^c4dl:r^CCDtcJ:^)S|:gr 

[0 0 6 2 ] mmdn^mikomi^T'-'^^mi^m^y'o-^ 

vD'-2 0 4*^^t:r:t • f'-^nm^n 0 5tc$iill$ 



(7) 
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[0 0 6 3 } O^CC. V- • 2 2tCS 

[0 0 6 4] CCr«. ^^;^f*A •r?>ha--'5'-23 10 

2 2 20Ti?-fe;^*IJ»> 5^gi3PC (;^•-y • 3>b' 

^-^-) 2 2 3CD7''; > h^x-^c^MPg. ^-^rV- 
• ^>^::.-;U2 2 2cDW?ari^cD/cS?)CDlj»r-^c7>BE 

[0 0 6 5 ] mi^^ ^v - ' r ^ ■fe;^$ir^^P 2 2 1 --iS 

ta]gP2 2 1 t^h^^'y iy)lJ^:^2 2 O^^SUrij^x- 
^SlJtSIgP2 0 3--K$n^o 

[0 06 6] ®^r-^Weii§P2 0 3 7:?>^llf^®?i:7'n 
•te^:;-^— 2 0 4--Ofeallf^liiSS5fL51. :feJ:0'b'7=^;t • 

T-^mw^2 0 5"C©^^';^;^$|J^i^*5C^:^l^ f'f*:^^ 
-r--;; h 2 0 6tci5i^rK¥iffi±tcw^ili(l^^ff^^T^c 
[0 06 7 ] ®«r-^<Dan^c4oi>T. 
2 2 0^^im^f-dimWM2 0 3T<D^'<:^m'&(rC^ 

1^-2 0 4tCTiB«ffla^**feL/. iHI^.'f-t5?fOfflJSP2 " 
0 3*$4:OV^•^ U;^^^';^2 2 O^JESUT >' r ^^>^ V 
%m=^^yV2 2A^fmri>. y7^iy^')Vim::^^ 
vV22A\iCXmBm^07'-^^%^^Ctl^K 
(ilJgl (PN) 22b^yr^ty^ V f^- LTitffr 

[0 06 8 ]-:&, Sff$n/c:7Td7>^^ y-^-^lS. 

(FN) 2 2biy^hOmWif-^^yy^iy^ 
VSiJffl):!^';' h 2 2 4^cria«'r-:^'^S!fftcn. 

2 2 0 i6j;:Um^f- t$?$iJiaigiS2 0 3 J&JiS U 40 
riilfeJiiS7*a-te':;if-2 0 4^ISil$n-5o cc^a 

§(52 0 5 ^c;felir K hgi2a*5 J:OV^•;^;^*IJ^al^4tf C 
7i>^ f'F^.ajri h 2 0 6 tCfcCiTK^Jft±tC||^jS« 

[0 0 6 9 ]aifeS^3>^. /cix^^. ^\:^-mt. Vy 

2 0 efcctOVS^ u;l/^N'7> 2 2 O0fSffiti(Z)>^3 
f(IO}iO-?:>^;^rA • rj> hn-"7-2 3 1 fccfcO':?*n 50 
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[007 0 ] 7'C3-fe;^ * n>hn--7-2 1 1 t^ilifef' 

-^cDiSfi^^ytSib. t^x-rA • r3> hn-^-2 3 1 

miru) 2 3 4^^i^xmmxt)iy. =if-iatg. 

[0 07 1] i^J^f-A •3>M3-7-231<i:::7'nH2 

X • r>> hn-7--2 1 Hi, >'^'^u;^^^';^2 2 0.1] 
«r-:5?$ij®l5P2 0 3 fccfcO'i^ V T;l'>'^';^ 2 10^/^0 

352 0 3rttc4sc^•r>^^*^u;w^';^2 2 0 v T;^>'^';^ 
2 1 0 icDr-^ • -r >^-y 3.-7.<J>1t^(r)'f-^y 

hn-^-2 3 1 i^'DHs;^ • r2> ha--7-2 1 1 H 

[0 0 7 2 ] (lif^iiiS:!^ h 1 0 3 /lHr.«2:fI:^'n 
•fe«>1f-2 0 4) -^f^^. i®«50!Sa-';^ h 1 0 3^« 

•:;1f-2 0 4 0C4on:^ ^to]®^D©[g 

m^wommmy'^ci^ ^^-2^^ (o^wo^m^rrs 

iS«^*iLS7*P-lr •;'1t-2 0 4 b C 

[0 0 7 3 ] l^3 0[)::^n-> ^^tc^ji^r. iS^i5;ffi:?*n 
•fe*:;1f-2 04«. ^ 1 A:^ I /F 3 0 1 i , + 

o 2 0 1 i /f 3 0 3 m2 

A:^l/F3 0 4i, iiiK«JiJig|13 0 5 i, ^2^:^! 
/F 3 0 6 i^^tfi«;Si>:cr>TU€>c 

[0 0 7 4 ] ±fBlf /S^cfcc^T. i^^gxe>n/ciij{^x- 

• • h 2 0 2, i®fSr-:$?$IJ 

ta]ax2o 3^i\\jxm^^wy*'^^v^-2 0 4cd^i 

A;b>t'>^-::^x^;^ ( I/F) 3 0 liphy^^^-t- 

w^m^U3 0 2-v(H3i$n^o 
[0 0 7 5 ] 7s^^t-m\mimi3 0 2ti^;?^ix6n 

^C13:. e^x-r ^>:i7'tSiE, i':^-rtf IE, MTF 
(1/F) 3 0 3^/M/rtl{fe-r-:$?SIJtaiSi52 0 3^Si 

[0 0 7 6 ] is¥ffi--^cDffi;bcDi^ji. m\f<^'f-'^%m%^ 

2 0 35tJ^6CDil#>r-d7€:S2A;^) 1/F 3 0 4ck'9S 
ftU. ®iKMSSB3 0 5tC*5CiTffiaiigg)gSil:il?:fcC3^j: 
ii:giaJK^oil{r.r-^^^m2ffl:^? I /F 3 0 6^ 
^n^Urt'-r:*- • T-^%mU2 0 5^/ctMfl^.r-^*lJ 

g0g|52 0 3-sad:^$n^. 
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[0 0 7 7 } mni^mm o 5 i^c^'^i ^mmf^i^nm 

[0 0 7 8 } /c<h^t^. S^ia^cD?SS^}lor (^H 

ctf)^v^i>. com. MS^^H-r^Ci^cHtS^^ 
IXar.-:; h2 0 \i)^h(Om^ih^'S:^K^\M,tiJ^^{ttj: 

<, ^i^^-;v2 2 2 ^^^^^S^n/ciilfef' 

[0 0 7 9 ] (HfS-f-^^SUffll:!-::-':' H 1 0 0/lii^.r 
-^»$P2 0 3) orCC, iii«r-:>$tJja):3.:^';; h 1 
0 0^1i^'r^ii«7^-:$f*«aig|52 0 3tCfet:t^J!liaco 

^iaJiSgCDil^x*- ^SijmP2 0 3 <D(im(DmW^7i< 20 
0 1 -feVif- • K * h 2 0 

-y-!f-2 0 4tc*tu-rii»f^-^'^sra;'j imm) t^. 

h 1 0 1 tm^^m=i^^ h 1 0 3 m\^^mv' 
a-te';;if-2 0 4) t^mmt^ic^boniimx^y). 

^m^<iim=i'^ vV\Q3 ^mmt^fc^fcii(D^m<D 30 

[ 0 0 8 1 } ^ /c. mmmif^-r- ^xtiM^^^^ 02a 

3g!]^^]i26^/ce^tc. f'-^EISI§P4 0 SicfcUT-r- 
gSU. v'^•^^J^'f-d^ I /F 4 0 5 ?:/rUT>'N'5U;U 
^N'X2 2 0--Sffi?n'^o 

[0 0 8 2 ] PliitC, SEliKl^r-^;^$lJmP4 0 2 40 

bit. mmm^9my'o^y-^-2o 4hv:^^^•r- 
iSIMS^iJCJ^cC^. ^Of^. "r--:^^JftSB4 0 4?:if3S 

^-^y iyJly"-^ I /F 4 0 5 ^/M/T 
2 2 O-viMtb^n^. ^E»SP4 0 3 CD«^ 

[0 08 3 ] ^^•7^;^^^X2 2 O?!)^^^'^^ UJU'f'-^ I 
/F 4 0 5 ^/rLTA;^;$^l'E)S{r.r-^iJ. 
CD/ci*tCffiai$nTli>5/cis^), r-iS7g:}fta54 0 4^jg 50 
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*Lrr-^<*?igp4 0 e-^i^^n. -ecrr-iJ^i^si 

:^M®)^P4 0 7tc*5iiril»«i:a7*a-feu^i^-2 0 4-- 

[0 084} ^/c, mi^y'-^pymf2 0 3{t. v'N-^U 

;;;f^A •3>hP- 7-23 1 ^^>'^•^ u;^>'^';^2 2 0tC 
T^-iS^^KJUL/. • =3> ha-^-2 1 1 \t'^ 

1;T;^^^'X2 i o^cr-^^e^T'5>» ffl«-r-^|i]{ai 

SP2 0 3li 2O03> ho-'7-(Z)il<lCD/cist>tC'r--:$7 

[0 08 5} ^/c. i^';T;u7=-^ i/FtJ. t/yr;!^ 

>^^'7.2 1 0 ?:/^L■C:7*U-lr;^ • > h p — ---i CDx- 

^(7)^0 t^^-r^m 1 i>yr;ur-~^ i /F4 o 8 

iS»,*!l;S::?'n-fe';'1^--2 0 4<!:CDr--4'CD-^0i»9 
tcfflci^m2>'';T;U'f-^ I /F 4 0 9^filx.^. m 
WMmy'o"^ yV--2 0 4 tomcHimc i ^mt^-^ c 

iWicfcO. il«J0!g:7*n-fe ^;if-2 0 4icD>f>^-:? 

[0 0 8 6 } n •7> FftlJtaJgP4 1 0 Kti ? 
^L/c;(^«or. ±a}b:^cli»f^--:$?$iJ©IgB2 0 3rt(DS 

OC. 7^-^^ES|gP4 0 3ix-^<*§S^P4 0 6i:^>^6^j: 
hT-^EM\^WS^4 1 ia:)«ji^$iJa*^dC:^j:5o CO 

[0 0 8 7 } (H^SiAa:^-^ h 1 0 4/^-7=^:^ • -r- 
^$0mP2 0 5 ) "^rCc, St^^ii^:::- h 1 0 4CD- 

m^m^^m.<D\ift • f'-:^$ljaSP2 O bO^ailCDgl 
[ 0 0 8 8 } lESCD'/n ^^^C:feliT. t'f'^t • f"-* 

^$ijiaia52 0 5«, A:^$n5iinr.r-^^c>ptL'T. 

^=l::.v h 20 6 CDJ|$t*tClt;;DT. *5 C i^j: 

5 „ -r J^cCb ^ . X v^?tA^LS§P 5 0 1 

5 0 27!)^' hB)SCO/c2s?)(^)il^.it-^C7)^N*;bX*IJ®<&^t5 

[0 0 8 9 } m^^f-'^<Dm%tm^\^c^ ^s^u^i^r- 

-•7-^23 lir^'P-fey; - r3>hP-'^-2 1 1 Oilif 

itS:^t■r^^^'^^;^r-^ I/F 5 0 3 i. s^'JT;Vr 
-^^^^^mti>>'VTJl'y'-^ \yF 50 4t. ^^v 
U;l/7^-i? I /F 5 0 3*5j:0't^yr;Vf'-^ I /F 5 

0 4 J: 0 Sit $ n/cr- ^ ^t-m^cm^r ^ r - ^ si 

7 V^^ik'ri>. 
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[0 0 9 0 ] (ffljf^-^-t'J-^ljaJiL:!..;; h 1 0 
^^i;- . 7^-te;^*IJiaiSP2 2 1 ) ortc. mi^^'^v 

-m®:^^ h 1 0 2 (o-^^^^f&r ^mi^^ ^v- • 

[0 0 9 1 ] 06CD:/d r>ia^c*5C^T, 

• T^*fe>^S'JiSa52 2 Hi. U;Wn';^2 2 0 

. '^ri;^-;U2 2 2-v-(Dlilfer-:>^0T^-i2;^. -r^jrt) 

[0 09 2] -eo/ciibtc. iit^^ -=&';- • r^'zT.wm 

gP2 2 1 J'<vU)l'f-^ 1 /F 6 0 1 v'XrA 
. =i>hu-~5- I/F 6 0 2 i. >^'j--T^-fe;^ 
©JtaigBe 0 3 •5'H'>>'^'y:7 7-6 0 4<i:. fcrf"^*'] 
aiS|J6 0 5i. x-^Effl§136 0 6 x-a7{*SISU6 
0 7i. r--^^^§|56 0 8 ^^tj^lt^Sr^^o 20 
[0 09 3 ] ccc. >'^•^^;^'r-d7 1/F60 l\t. 
/^^\y)lj^^2 2 0 (!:(?:)lj«-r-:>iZ)-f >3?-:7:t-:^ 

j>t^V'-'^>>j^-)l22 2^(Dm^'f-^(D7i^ 
[0 0 9 4] ^/c. Xt}^tlfc:=i-\'-r-^\t. 

>';^f'A • r3> hD--^- I /F 6 0 
2^^L-CA:^^ti/ce^;^rA • r3> hn--5'-2 3 i 30 

[0 0 9 5 ] mM^tifcmit^T-^i>b<\t^^'y]yJlr' 
-3^ I/F 6 0 1 ^:fM/'r>'>'-5' b;^/^';^2 2 Oio^hKt) 
§n/cli^"?-^«. V- • ^i^^-JV2 2 2tctS 

. ^i;^a-;l/2 22<DT K u;^^:SaLJ^«c*56^-t U 40 
•^t;^:^-;l/2 2 2tCli«7"-:$?^:«*fi (SiZi) "T^o 
[0 0 9 6] • ^>>=^-)\^2 2 2CCl4*fi 

P^$IJ®I^|5 6 0 3tC:fdl^T|g-J5fttlL^T F l^X ^SrSJ^O. 

f*3S-r'E>c '(*Si$n:^cilf]?.r--i^^^>*^l^;l^>'^';^2 2 0 
^tiM-rhm-^. u;Ur-^ I /F 6 0 1 ^/M.T 

[0 0 9 7 ] (^T^i^^ 'JlW^-^v h 2 24CD« 
iS) O^HC. 7 T ^7 v S >; ftlJ^SPa::^ 7 h 2 2 4 (Om^^ 50 
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^mWM^'&Wi<0'y 7 ^iy^ ^)%m=^^ 7 h 2 2 Aom 

[0098]^7O:/n';; ^J'Eltciji^T. T 'J 
*IJ»:i:i-:; h2 24«. 7 t ^ S ViJISftSU? 0 1 i 
^SBI/F 7 0 2<b?t)^e>^iS?n^„ CCT. 7Tii75x' 
s UillSfiSP? 0 1 ti. iHfef^-^*3iftJf5S;tc^f^.L/ 

-^tc:^LT51-a5I /F 7 0 2:fe<i:^>V^•^ U;U/n';:^2 2 

[0 0 9 9 ] ViiSffSP7 0 1 :7 t;^^-' 

s 'jli«*asiSP7 0 3. iift^^';-7 0 4. ^-=e';- 
$ijts)$[j7 0 5. x-^$lJ^SJ§P7 0 6. mmsM'^^ui 

0 7. ^rA7 0 84d<fcO'WJ®^a7 0 9^:-gtf1i^ 

[0 10 0] CO-!)^. ■^t:^^'^ 'JlHr^^i^JiCC^L/. 

1c\f:ft • "f- ^mm^n 0 5 rtCDX S^^itKLgSPS 
0 nc^dl^TfeCJ^T^o -^Ic. Mimy^';-7 0 40CBII 

Tt>-t2;^ffJ®a5 2 2 1 *5<fcC/>^';- • ^>^:x-;l/2 2 

[0101] COJ:^tCltlS$n/c>'T^^>^ U^ft 

§P7oir&i. m^^f-^(o&^^mti^t^t^. 

^?SlJ»gP7 0 6:i&5-^-tU-*iJiaigiJ7 0 SCCjg^U. iSft 

y^»;-7 0 4?!)^6SSUTc^^ii#-r-^^Jiii;^:ec^ 

m^SSP 7 0 3 J: T7cCDft#^cffi7t:$ n ^ <h i 

gp7 0 6tcm6n>5. 

[0102] 'f-^*iria)gP7 0 eccfiQ^^n/ciii^'f^- 
^ii. il#.ESH*?5SP7 0 7tcJ:oT^?-^ESB$n. ^ 
rA7 0 8tCcl:^r^PI$n/d^. ffl^Jffl^a 7 0 9 

»tf$8«, ^l^^y^';--7 0 4:^^6B!ji^$n^o 

[0103] S{tB#^cti. S{til^.ii-Bii^,y 
7 0 4^cSS$n. ^C0ci:^tC§fiIijil^^i5§^lil:^oJtg 
•C*nti. l«C^>(7)il«CD5fi?:S7U/c8#,c&-cfBlita 

il®^-t';-7 0 4CDl^ffl^:;^)^p;fS{ii. fct^ 

Its oyoffcmr^triitm^^'t')-! 0 4ifCwmL. 

mi^^"^')-! 0 4CD^ffl^:05 8 0 %CC^ L/cJi^^C 

mb. §fiil^R«rIi®y-=t U-7 0 47!)^6Sc^taUiBli 

[0104] COi 0 4/^)^6i%«^^i±iL' 

/cS:ftil^«iHfe^-t ';-7 0 4;J?^e>BiJI^L. iHife^^ 
'J-7 0 4Oi^ffl^?!)5p;T5g{il, fct^^tl 0%^Xi&r 

ucB^j^^v^&ibxi^icm^ih^m'^^wmL. "torn 



CIO) 

17 

par # S ct ^ *K^^*5C:t tix^^flKifl^O/cfecoS 

[0105] hmf&) r>ff(,c. :^m^(ommc 

[0 10 6] HS^TT^Tck^tC-f 

\<L^K^x\t. m^BM=^^-^ b 1 0 1 . ii«x>i/>sij 10 

^ala::.•;; h 8 0 0. OlllfeSiA:!^ v h 1 OAOSocDii 

hT^/asn. s^r.-^ hti-e'n-en#!i4c^)PCB 

[0107} h 1 0 Hi. C C D 8 0 

;V8 0 3 11:^)^6 If /a ^-^m'^m^w.hintc^^m 

[0 1 0 8] li«x>e;^>*ijtai:xx'> h8 0 o«. t^:^ 
rA • 3> hc2-'^-2 3 1 . • n> h 

-211. li«^-=e'J-$iJffl:i^'> h 1 0 2P^<D^^') 20 

- • ^i;?:x-;i/2 2 2^*^wc«^u. m^m^y'^"^ 

7lf-2 0 4. iH^-^-ty- • T:5?-feXSUffllSP2 2 1 

^a^v^'xtIJ®^4oC;^cf ^)il«-f--^WfflJa52 os^oi 

[ 0 1 0 9 ] ^ :^c. -jV\OA\t. b'x^ 

• T-^mmU2 0 5 ^*^WC{m:i:=. h 2 0 6 

[0 110] cn^o^ji^;^ h«^tc:fei>r. afi^^ix 

a:^ 7 h 1 0 1 0\±n. ^m.t^^'^^CtX'ofcm^. f ^ 

(x>>J» 2 0 6;&5^IE^c^j:-p;^cJ«^. 
iS^^SoAaji';; h 1 0 A<DP^^'^'tti\tiy:^'r2^<0^^ 

[0111] CCDJr^CC. Affl^r''W;^tcfS^*r^:3. 

^. 40 
[0 112] SI8CC77^b/cBi«x>>?>$Iffl:i::.':^ h8 
0 0O«;?XtCi5l^T. ljftMM:7'n-fe';;1^-2 0 4. H 
<Sr-^$iJW2 0 3. H{fe>-=&';- • T:5''fe:^WSI5 
2 2 i<o^^i^^-;i' («iSa5) li?4SLJ^j:^i^^-^i''C 
1t«T'E)o L/c;(?5^r. iHSx>^^>SIJ{a]:x^';^ h8 0 
0 6 =1 > h a - ^ sCDiiffl ti^^S ^^j: ^ ^ - ^ 
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[0113] {EM^mon'S) o#-cc, ifmMow^m 
r>\.^xwimt ^m<oKm^c^'ox\m^^'^')- 

• 7i7'fe^»WSP2 2 mOr-^ESISPe 0 6 (lEI 6 

a. 

[0 1 1 4 ] «i;»b^C. 7'-d?EffiSP4 0 3CDitsS;43j: 

^lj#.iaSi^Sc0x-t^EfflSP4 0 3 0l«^^^"r:^o 
v^mxh^. 111013:. f=^-t$fEaiSP4 0 3CD«aa^ 

[0115] ^9^Cfcl^r. 'r-^E»gP4 0 3tJ. li 

-^^E8|-r'5EjBIS9 0 2i. t$?^A:^b. 

^©m:ti5fe^^»:)^^^ai*^#ii9 0 3 ^-y^^ 

U -i? 9 0 1 cDA;d5t^^ 0 g;iE*ill 9 0 2 ^c^U 

[0 116] ^6tC. ^-f>y^V-f¥9 0 Hi. Sffi 
cDli#.r-^^*S«ft-r^^S!^©F IFO^-tU-FMl 
a. FM2 a4sJ:C/FM3 a;!)^6^i:^^ffi7'<>y-=& V 
-i?9 0 1 ai. SSOaftr-^^^SfflT'S>1SSJ<7:>F 

I FO^-ty-FM 1 b. FM2 bfcJ:?>'FM3 b iJ^i 

[0117] ffl;^^?]§fl9 0 3^3:. mm<om{^'f - ^ O 
^i^%^mm^^mM^iimm^2 o 3 a tmm(om 
^^--^omii^t^^^^^^^^^timmm^ 0 3 b 

tt^hniSL^tlh. CCD^"^. SSffl:^W§il9 0 3 a 

li. A:^Lr#/cil^r-^cDaJ:tJ5fe^F l FO^^u 
-FMla. FM2a. FM3 a *5j:0'EiffiSI9 0 2 

-m^^TL. SBffl:^^^si9 0 3 bli. ^mc. m^f 

-:$rcDtB:^$fe?:F I FO^^U-FM 1 b. FM2b. 
FM3 bfcJ:^/:^;!^--^^^ >TL4 b tOfiiXm^m^ 

[0 1 1 8 ] ^i^c, Klimm^20A\t. F I ¥0M^ 
1J-FM1 a*5J:a^'FMl b A:^?W#S9 
041. F I FO^-t V-FM2 afcJ:J:>TM2 b^^ 
0^X-5A:^^^l59 0 4 2. FIF0>^U-FM3 
afcJ:CXFM3 b *W0^^^A:^^^§S9 0 4 3 i . 
^;^--^'Y>TL4 a*5j:D^'TL4 b i^^f0^x-?)A 
:^^if3^ll9 0 44i. :;^?^^b*i6<;^n^c ^.cfc. 5'>f>> 

•^r'j-af9 0 ir^i^SB^n^F I Fo^-t'j-ii. i4< 

- h F 1 F O^-^rV-^ffil^^o 
[0 119] ^ci::b\ cc-cliUfeBjotB^cD/ces^)Cc, Effl 

^^0 2xsmt^Kmmt\^x\t. m\^^rim\yic 



(h) 

19 

E8IS2SOMPEG (Motion PictureE 
Xpert Group) ^"CSRffl^fiTli^ DC T 
(DiscreteCosine Transform 
a t i on :gttfe=3if>f>^ft) tcfcC:^ ^ 1 5^ >81i 

B^i^c^^btchcoxhK). Ittci 7H^>4iii^x4 -7 10 
[0 12 0] «D«t)tcaB©iS^S'f-a?cDEliS^coc^r 

l±i;^^SS9 0 3 a^cA:;^-r^cz)-c. mMlh:h^^^Q 

MM? 11. P12. P13. PI AOmi^-f-^. 

{mm(omi'y^'>(om&^r'-^)^c'-:>i^x{t. fif 20 
O^^U-^FMl atcanffi-r^o 

[0121] mmB^t)^n^9 0 3 a tt. orcD 1®^ 

(msii^ : p 2 1 ) o:>m^T-^^v<tir^m(^. t 

(Z>ttJ;^$t^F I FOy'^:';-FM2 atC^O^x., ^f^ 
BJR?r$tP4@i^»CD!ii«tf^-^> (^®CD^2 -7 >CD 
H^^.f'-:^) ^F 1 FOy^V-FM2 a^CithBT5, 
f^Ili^C. m^ihtl^^^Q 0 3 a.{t. ^9H^(P3 

1) (Dm»y'-^^^xt)ir^mc. mtf^iF iFo^ 
^'j-FM3 atc^^o^A. ^nmm^^ts 4mm^<D 
mmf"-^ (mmoms'y'^xDmi^T'-^) if 30 
0j>(^v-fu3 af^cmmr^c 

[0 12 2] -o^'omi smM (P4 1 ) omi^f-'^ 
i>^xt}t^f^(^. mmtiit)mms9 0 3 ai^. a^t)^^ 

:3;;i/--5H^>TL4^^»9§^. ^Kilf^=S:^tP4ilS 

:;^i^^9 0 4 4^/rUTEffi^9 0 2^cii!giitau. 

mmc. F$ij^§P4 1 0 co$ijta)c7:)T. f i fo> 

^'j-FMla. FM2 a*5J:0'FM3 aCC-en-^^n^S 

^i^-^fchb, A;^W§^9 04 1. 9 04 2;foJ:O'9 0 40 
4 3*/M.rEjHSS9 0 2tc3llttir'2) (0 1 0#flS) . 
[0123] Effifl9 0 2ti. mi 7^>:^)^^m4^-^ 
>0aacDil^r-^^A:t?L. -}SL/TE8IT'2>« 
±©Stif^tcJ:0. 1 ^'<>4I13Sx4^^>^5^0il^-f 

> K»§p 4 1 0 (D%moTs mi^im.y'^^'z -y-- 2 

04^CfcB^Stl^o 

[0 124]-:^. mi 7ilSBOiaf*r-:^:^^'A:^T 
^I^^C, «®ttl:^^^il9 0 3 ati. {Hm-r-^coffl;^ 
5fe^F I'FO^-tV-FM 1 aCC^iCIOm. ^S^-l'V 50 
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coH^.-r-^^F J FO^-t'j-FM 1 atci^ffi-ri). 
;^:F I F0^^';-FM2 a4oJ:CKFM3 a^ci^tBT 

0 4 4^/M/rE8IS9 0 2tCitSi^a30, IHIB^tC, F 

1 FO^^U-FM 1 a. FM2 a*5cfcOTM3 aCCf^ 
WSn/cms, 64tf<i:O'7^-Y>^A:^W#ll9 0 4 
1. 90 4 2fcJ:O'9 0 4 3*/M/rE*8ilCCi^ffl-r 

[oi2 5]j^m mm%m^^^^m.rct^L^n^ 

mtu^. &.±mmLfc^^(^c. 3v>k*ij»si54 i o 
mmconz'y^o^cDF i Fo^^^j-^umr^ct 

[0 1 2 6] 7^-^Effi^P4 0 3ti. $6tC. EaiS9 
0 2fe*Wr#-5>««c<h^j:-:>Tli^o Cn«. FIFO 

^>if^$mthcti,c^^^ctj:^. tr. Bsreit i 
X. mmmti^w^Q 0 3 a^i. nv> K$irfaja54 i o 

(Dl^mOT. CcZ)i®<^r-^^F I FO^-^U-FM 1 
atCiUmu. F I FO^^y-FMl atJ. i^Hj^n^c 

[ 0 1 2 7 ] B^PbU 2 CCfcl^T. asai:^^§^9 0 3 
ati. iliK0TA*t''E>^DiCDm2"^>(^>Oil{)^'r--:$? 
?:F I F0^^>;--FM2 aCCiUfflT'Sc COi», ^ 
ffiffl:^^§ll9 0 3 bti. XtlLX^fcmmomi'y'^ 
XDM^^t'-^^F I F0>^';-FM1 b^CiSffi-r 

[0128] TJ'cCt^-^. ara^DH^r-^ SSOia 

^'^r^Lx. -en^ncDF i Fo^^v-ic^mr 

^y^mtl^Xlt. fct^\tMm&ti^^^9 0 3 b(Dm 

mcF iFo^^v- i^^<o'7^>j>i't^)-^nxr 

[ 0 1 2 9 ] B^r^ t AlC^\.^X\t. n-7> FSIW§154 1 

0 (ommoT. ?<t^^m^ 9 o 4 (DXii^t^^^xm^ 

^H'»-=ErV--i¥9 0 1 afflijCC^O#;i. «®mi^-T 

E)Blfl9 0 2lJ. :^4v^>^-}SLTEiSS-r^o 
[0130] l^j^itC. BSPh"? t 5 OCiJl^TtJ. WMom^ 

r'-'?^cr>\,^x-'^\^x]£mx^ ^^mtUh(OX. 
v> K$IJSPSP4 1 0 iS. Kt^^m^9 OACOXtl^c^r 
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[0 13 1] COJ:^^c. SM^^<D}<t}^^ ^^'^^ 

- 2 0 4 (02 #Hs) tmmm^m^y^'^ ^ if- 2 o 

4 a fcc):CXSffi^l«^S^L^i:7'^•i^ 2 0 4 b ?t?>e)^t^Si 
h 1 0 3 (HI #M) i^j:'5-<#gP^<^«5:atS;^?^^l^-t 

[0 1 3 3 } 0 1 Hi. ^-(Om^^my''^'^'^^- 1 20 

0 1 2ti. ia«*ILii:7'o-fe«.^1f- 110 1 

[0 1 3 4] 01 2CC?NL/c<iei^C, ia^.in,g7'D-fe':; 
1 1 0 1"C«. aBOia^Sf'-^J'iKBcDiaftf'- 

^;t?^lj^r-:5?$friaia32 0 3;0^e)A;^"r'5CDr. X^i' 
:f-iii«AD:ffigl5 12 0 1 ^c-^tiT^i. ^ 

^^mt^^m:^^^i'-M^mm^\ 2 o i afc^tc; 

collier- ^>g:iaiit->E>KB>^^ i'-t-iSt^SOiSSB 
1 2 0 1 b^^iji-S). COJ^'^tmmcr^Ct^c^ 30 

[0135} l^MM^n h1cX ^ tc. 4:^C7)m&^C7:?i:^)^ 
tii^'^^tUh. -rtziD^. EMm^<OKti^-( ^^^^ 
[0136] C^C0?fJ?J2 ) *^C>ffJS|-Cli. >'^'X 

[ 0 1 3 7 ] HI 3 :$:^SgCD?fJ?JtC;!)^;t)^^iii<r.^Ji 
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lli^.S^LJl^g 1 3 0 Hi. Bm. Mmo^ti'^rKD 
H^-f - ^ ^Sfiai" ^^ffiSSaX^-:^ h 2 0 1 a . 
l^lXa::! 7 h 2 0 1 b . aS-fe >*!^- • K * 
h 2 0 2 a. SS-i2>1^- . ;i<- K • h 2 0 2 

b. affili«r-4?*»Ja)SP2 0 3 a. SKil«'r-i$'*iJ 
tSiSP 2 0 3 b, ^®ll^*aJl*7*n -fe 2 0 4 a . g 
BlitfeiiLa::7'n-fe':'it-2 0 4 b^WT^S). 
[0138] ^^j:*}. El 1 3 klTj^L/ZciS^SiLS^B 1 3 0 

[0139] mi^UBM^m 1 3 0 HJ. aci*5cfcO'MM 

mmn2 0 3 a4di:CXSffilJ«f'-^*IJaa52 0 3 b <!: 

^^^t5lco;^•5u;^/^'7.2 2 otc^i^^nri^^o l/ct:)^ 

[0140] il^iaS^g 1 3 0 JlteCDJi^lH 1 CD 

^t>^-;b2 2 2*>. il*r-^S0®SI52 0 3:05jif -E) 
li^.r-^^lffla^ h 1 0 0 iliSUOSHfe-^'^ V-®J 
^a):!::--:; h 1 0 2rttC*>'£> (0 1 #,^) o Ltctfi^X. 

ESI ^ n/cij^T"- ^ fe^'N*^ 2 2 o ^/M.r 

[ 0 1 4 1 ] c cT\ fie^oiii^i^s^a'c^i, mrno 

K 1 5 1 1 (SI 5#M) I^CD^n-?^n}43lb/c 
>'N'X. t* ^Mll*fs5ll>'^':^ 15 15 a^dJ:a'S 
MiUfeSill^'^';^ 1 5 1 5 b=?:/rLrfcC3^cC^DnTlii^c„ 

t^. :^m<mm<om{%m^^m, 1301 -c^, ^^-o 
/N*;^ (>^^•^^J^^^';5^2 2 0) tcSJ^-r^^^i bri^5 
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